





MANY COMPANIES are seeing the wisdom 
of publishing their labor policies, and— 
in at least one or two instances—giving 
new employees formal instruction in them. 
For plant operating men who would like 
to do the same thing, but haven’t known 
just how, Factory offers the experience 
of Prof. J. E. Walters of Purdue. He did 
just exactly that job last summer for a 
group of North Carolina furniture and 
hosiery manufacturers. See the special 
Plant Operation Library section in the 
February issue 
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and never re-lubricated ! 


e@ These New Departure self-sealed, lubricated- 
for-life electric motor bearings have not cost one 
cent for maintenance. After the equivalent of 
18 years ordinary operation, they are still service- 
able. This is not an isolated instance. Millions of 
N-D Seals are giving surprising results everywhere. 


How would you like to get this kind of service in 


your machines or electric motors? New Departure 
engineers would welcome the opportunity of 
working with you for better bearing performance. 
Booklet “Sealed” tells the interesting story of 
self-sealed bearings. Ask for Booklet D-12. 
New Departure, Division General Motors Cor- 


poration, Bristol, Conn. Chicago and Detroit. 
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What Industry Is Doing 
for America 


ERE IS THE STORY of what industry 7s 

doing for America. It is a fitting 
sequel to ‘““‘What Industry Means to Amer- 
ica,” the story told in Factory a year ago last 
August. 

That story brought the record of the manu- 
facturing industries up to the great depres- 
sion. ‘his one brings it up to now. 

Why tell it? Because once more the voice 
of doubt is heard in the land. It is ‘industry 
ought to do this,” and “industry ought to do 
that.” Clearly it is time once more to look 
at the record. 

The record happens to be a remarkable 
one. Remarkable-because it has been made 
in spite of the tremendous handicaps of heavy 
and unwise taxes, an extraordinary strike 
burden, higher wage rates, and the resulting 
increases in costs of materials. 

Remarkable because, in the face of these 
tremendous handicaps— 

Production in the manufacturing industries 
in 1937 is nearly equal to that of 1929, the 
year we are so apt to use as a measuring stick. 





Number of wage earners has increased 39 
per cent since 1933. 

The work week is 16 per cent shorter than 
it was in 1929. 

Today’s wage dollar buys 25 per cent more 
than 1933's. 

The manufacturing industries are paying 
out in salaries and wages just as large a per- 
centage of their income as in 1929. 

In short, like the August, 1936, story, this 
one proves that America is great because of 
her industries. It proves that America’s 
industries are the key to further growth. 

But this story must not be allowed to mis- 
lead. Only just so long can industry manage 
to set such records in the face of unwise taxes, 
too many strikes, too high costs—-and in the 
face of the uncertainties of sucial laws, 
threatened legislation, and reprisals. 

Given its chance, industry can not only 
keep up the enviable records it is making— 
it can also go on to new and better records. 
And that, too, is a part of the story told in 
the following pages. 
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Industry has to pay its 
share of government expense 


That’s as it should be. But there is something 
to be said on how great that expense should be. 
It is not difficult to see that government activi- 
ties might be so widespread that they would 
employ more people than production could 
support. 

It is obvious that the less the share of indus- 
try’s income taken for the government, the 
more there is for distribution as wages, sala- 
ries, and dividends. And the more remains 
for surpluses, or rainy-day reserves. 

In 1929, 12 per cent of the national income 
went for taxes—of which the manufacturing 
industries paid their share. The average for 
1933 to 1937 was 17.4 per cent. 

Then there’s something to be said on the 
form that taxes take. Industry lives by means 
of capital invested by people. These investors 
—stockholders—want the companies in which 
they invest to live and grow. So they are not 
inclined to risk their funds when business has 
to pay a heavy penalty for the earnings it 
keeps for living and growing. 

And this keeping of earnings, instead of 
distributing them as dividends, does cost, as 
witness the chart herewith. 

This load of heavy and unwise taxes has 
been a handicap to industry. 
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In the period beginning 1933 and ending with 1937, 17.4 per cent of the national 
income went for taxes, compared with 12 per cent in 1929. This represents an increase 
of 45 per cent. Of these total taxes, the manufacturing industries paid a large share 









































NATIONAL INCOME 
$80,757,000,000 1933—1937 
: (Average) 
NATIONAL INCOME 
$56,024,000,000 





Latest addition to the tax load 
carried by industry is the tax 
on undistributed profits. Its 
effect is illustrated below 


For Taxes For Taxes 


NET PROFITS $50,000 
Tax 11% Tax 15% Tax 183% Tax 20.5% 


Surplus 

$11,1 
The cost of the undistributed profits 
tax ranges from 7 to 20.5 per cent, 
depending upon amount of profit Surplus 
and amount retained as surplus. $21,250 
Here the high cost of building up a aii 
surplus is shown for an_ industry 
whose adjusted net income is $50,- , ‘Surplus 
000 — when no dividends are paid ; ; 
out, when 25, 50, and 75 per cent 
respectively is distributed as divi- 
dends. The same tax rates apply to 
businesses with profits in excess of 
$50,000. Somewhat lower rates, but 
never lower than 7 per cent, apply 
to those with profits less than $50,000 


Surplus 
39,750 


$30,625 


No | 
Dividends 








Sources: U. S. Treasury Department, Revenue Act of 1936, National Industrial Conference Board 
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Only when people work 
do they produce 


It’s only production that furnishes jobs. It’s 
only production that creates a high standard 
of living. That is to say, we must produce the 
things that make good living, or we cannot 
have and enjoy them. 

When people quit work—go on strike— 
they stop producing. Fewer goods are made. 
People have less. Standard of living does not 
move forward. 

American industry is so set up that a limited 
stoppage of production won’t hurt it, by and 
large. What one company loses in orders, 
others take on. 


But if too many stoppages occur, industry zs 
hurt. Not enough goods are produced. The 


people of the country have less. Their stand- 
ard of living does not move forward. And 
industry gets the jitters—it loses confidence— 
it can’t fill orders—it stops buying. 

That is exactly what has happened in recent 
years—there have been too many stoppages. 
Since the beginning of 1933, over 6,000,000 
wage earners have lost more than 90,000,000 
man-days of production in 11,256 strikes. 

This strike burden, like the load of heavy 
and unwise taxes, has been a handicap to 


industry. 
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In the period beginning January, 1933, and ending with September, 1937, the manufacturing industries were handi- 
capped by 11,256 strikes, involving 6,285,539 wage earners, and resulting in a loss of 90,593,455 man-days 
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Wages mean purchasing 
power, but also costs 


If industry got its jobs done for nothing, the 
people it employs could buy nothing. If in- 
dustry paid out all its income to wage earners, 
there would be nothing left to pay for ma- 
terials, power, taxes, and interest on borrowed 
money. 

Somewhere between these two extremes 
there is a fair amount that should go to wage 
earners. Someway or other that amount must 
be in correct proportion to the value of indus- 
try’s production per wage earner. 

When this proportion is too low, competi- 
tion for wage earners’ services forces it up. 
When it is too high, lack of work opportunity 
forces it down. The changes are brought 
about, not by planned action of people, but 
by natural forces of supply and demand. 

Labor costs have to be included in selling 
prices. If labor costs become so great as to 
force selling prices up and up and up, people 
stop buying. 

And that has happened now. Labor cost 
per man-hour in the manufacturing indus- 
tries has increased 46 per cent since January, 
1933. Labor cost per unit of output has in- 
creased 31 per cent. 

These rapid increases in wage rates, like 
the tax load and strike burden, have been a 


handicap to industry. 
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AVERAGE HOURLY EARNINGS 


(Each coin represents 1 dime) 
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LABOR COST PER UNIT OF OUTPUT 
1929—100 





101.6 In the period beginning January, 
1933, and ending with September, 
1937, labor cost per unit of output 
rose 31 per cent 
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Sources: U. S$. Department of Labor; Federal Reserve Board tAverage for 9 months 
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Materials are a major 
item on the cost sheet 


They influence the selling prices of industry’s 
products. They have to be paid for, first by 
industry and then by the buyers of the things 
that industry makes. 

As they progress through factories the 
basic materials get closer and closer to the 
forms in which the consumers will buy them. 
But they carry higher and higher price tags 
and factories must add more and more to 
selling prices. 

What has happened to the costs of materials 
during the past several years? Since January, 
1933, the price of copper, for example, has 
gone up 98 per cent. The price of finished 
steel has advanced 31 per cent. Other ex- 
amples are given on the accompanying chart. 
The average price of industry’s raw materials 
has increased 54 per cent. 

Why have industry’s raw materials in- 
creased in price? Because the miners and the 
materials makers are carrying the tax load 
and the strike burden and the wage load and 
the burden of government manipulation that 
make the price increases necessary. 

Net result for the factories that use these 
raw materials is one more handicap—the 
handicap of higher prices. Add it, then, to 
the tax load, the strike burden, and the higher 


wage rates. 














Industry's Increased Materials Costs 





In the period beginning January, 1933, and ending with September, 1937, 
the average price of industry’s raw materials increased 54 per cent 
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Sources: U. S. Department of Labor, Engineering & Mining Journal, India Rubber World, Iran Age, Textile World 
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The things that are made 


are the things we use 


Which is simply to say that we can have the 
things that make a high standard of living 
only as industry produces them. 

Some people say that the way to plenty for 
everybody is to produce less. Some even go 
so far as to say we should stop invention and 
oy-er forms of technical progress. 

Some say there is only so much work to be 
done, so we ought to divide it up and let no- 
body work more than 30 hours a week. 

If we had done those things, we shouldn’t 
have the automobiles, the clothes, the radios, 
the washing machines, and all the other things 
that we now consider as necessities. 

How well has industry “produced” in re- 
cent years? Look first at the index figures for 
all production, 1933 to 1937, and then com- 
pare them with the index figure for 1929. 
Then look at the index figures for individual 
products. You can do both by reference to 
the accompanying chart. 

You find that all production in 1937 is 
nearly equal to that of 1929. In textiles, iron 
and steel, and tobacco manufactures, it is more 
than it was that year. 

And these things have been accomplished 
despite the handicaps of higher taxes, an ex- 
traordinary strike burden, higher wage rates, 
and increased costs of materials. 
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In the period beginning January, 1933, and ending with September, 1937, the 
manufacturing industries increased production in dollar value 55 per cent 
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Jobs are dependent upon 
the amount of production 


Some people seem to think industry has jobs 
to hand out when, as, and if it pleases. 

It doesn’t, of course. Jobs depend upon just 
one thing—orders. Only as industry gets 
more orders can it put more people to work. 

Actually, that is what industry has been do- 
ing these past four years and more. In 1933 
it had enough orders for only 6,056,000 wage 
earners. For the first eight months of 1937 
it had enough to keep 8,435,000 busy turning 
them out. That’s an increase of 39 per cent. 

The record is equally clear on the matter 
of hours worked per week. For, as industry 
got more and more orders, and was able to em- 
ploy more and more people, it increased the 
average work week from 36.4 in 1933 to only 
40.5 hours in 1937. The work week is still 
16 per cent shorter than in 1929. 

Clearly industry likes to put more and more 
people to work—for selfish and unselfish rea- 
sons. And just as clearly it likes to work 
them fewer and fewer hours. 

Industry has put people to work despite the 
handicaps of high taxes, an extraordinary 
strike burden, higher wage rates, and in- 
creased costs of materials. 
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In the period beginning January, 1933, and ending with August, 1937, the manufacturing industries added 
2,379,000 wage earners to payrolls — an increase of 39 per cent. During the same period, the length 
of the work week was increased from 36.4 to only 40.5 hours — still 16 per cent shorter than in 1929 
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Today’s wage dollar buys 
25 per cent more than 1933’s 


It makes no difference whether a man gets $25 
a week or $100, if the $25 and the $100 buy 
the same amount of shelter, food, clothing, 
and “extras.” A dollar is worth only as much 
as it will buy. 

So in considering “wages” we have to look 
at purchasing power as well as rates. Then 
we have to consider the annual income of 
wage earners, too. A high hourly rate may 
look ever so good, but it may amount to little 
on account of the few hours worked. 

Suppose we compare the average annual in- 
come of wage earners for recent years with the 
average annual income for 1929. Then sup- 
pose we compare cost of living in precisely 
the same way. 

After that, suppose we divide the index fig- 
ure for the average annual income by the 
index figure for cost of living. That gives us 
the purchasing power of the annual income. 

When we do all this, we find that cost of 
living rose since January, 1933, but that the 
manufacturing industries paid higher in- 
comes, also. The net result has been an in- 
crease of 25 per cent in the purchasing power 
of their wage earners. 

And that despite the handicaps of high 
taxes, an extraordinary strike burden, higher 
wage rates, and increased costs of materials. 
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In the period beginning January, 1933, and ending with September, 1937, cost of living rose, but annual incomes of 
wage earners in the manufacturing industries rose faster. As a result, purchasing power’increased 25 per cent 
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Is industry to blame 
for the current “recession” ? 


Was it to blame for the great “depression”? 
Just what is its responsibility, anyhow? 

Well, there is a yardstick known as “na- 
tional income.” We use it to measure the 
nation’s progress. Perhaps we can use it to 
answer our questions. 

This yardstick is made by the U. S. 
Department of Commerce. Never mind how, 
because making it is a complicated process. 
The point is that the same process is followed 
year after year, so we are safe in comparing 
the results. 

This is what we find. From 1899 to 1929 
the manufacturing industries contributed an 
average of 24 per cent of the national income. 
Since 1933, they have contributed an average 
of 21.5 per cent. 

Those who are accustomed to blame 
industry for depressions and recessions will 
note that manufacturing has never contribu- 
ted more than a fourth part of the national 
income. Number of wage earners has been 
in proportion. So the manufacturing indus- 
tries can hardly be expected to put to work 
all those who still haven’t work today. 

Coming back from a contribution of 18.6 
per cent of the national income in 1933 to an 
average for the past five years of 21.5 per cent 
is a good record. But the amount of the con- 
tribution is less than it used to be. It is less 
because of heavy and unwise taxes, an 
extraordinary strike burden, higher wage 
rates, and increased materials costs. 

















Industry's Share of National Income 
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Each money bag represents 10 billion dollars 
The bags and parts of bags in solid black represent contributions of the manufacturing industries 
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For the 5-year period, 1933-37 inclusive, the manufacturing industries 
contributed an average of 21.5% of the national income. The 1899- 
1929 average was 24 per cent 


*Factory estimate 
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Who got what was left 
after industry paid its bills? 


The bills, of course, are for materials, equip- 
ment, power, light, water, taxes, and the other 
things that every manufacturing plant has to 
have to keep going. 

What’s left over is the part from which 
must be taken wages, salaries, and dividends. 
If this left-over part is big enough, something 
can be set aside for rainy days, like those of 
1929 to 1933. 

In 1929, the manufacturing industries paid 
out 77 per cent of their left-over funds in 
wages and salaries, 16 per cent in dividends. 
They held 7 per cent for rainy days. 

How does recent experience compare? 
Since January, 1933, the manufacturing indus- 
tries have paid out from their left-over funds 
77.72 per cent in wages and salaries, 22 per 
cent in dividends. They have set aside for 
rainy days only about % of 1 per cent. 

Get that. In the past five years the manu- 
facturing industries have been able to add 
less than $1,500,000,000 to surpluses. 

Yet only a few short years ago they were 
practically living off their surpluses. From 
1930 to 1934, in fact, they withdrew more 
than $8,500,000,000 in order to pay wages 
and salaries and dividends. 

But what will they do in the next depres- 
sion? Rainy days always come, and obviously 
there won’t be any $8,500,000,000 to draw on 
unless the unwise tax on undistributed profits 


is repealed. 
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Dividends 22% 


DIVIDENDS 
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In the period beginning January, 1933, and ending with December, 1937, the manufacturing industries paid 
out 32 times as much in wages and salaries as in dividends, 278 times as much as they held for surpluses 


Wages and Salaries 77.72% 


SURPLUSES 
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A three-way service 
to national welfare 


Is the purchase of capital equipment by indus- 
try. And this is why it’s three-way: First, it 
creates jobs in the heavy-goods industries. 
Second, it enables the buyers to make the jobs 
of their wage earners more secure. Third, it 
lowers production costs so that more goods 
can be had by more people. 

Capital equipment consists largely of build- 
ings and machinery. Both the building-con- 
struction and the machinery-building indus- 
tries are big. They employ many people. 
Unless they have good business the country 
has a depression. 

When the manufacturing industries are 
paying high wages and at the same time are 
making their products at low costs and selling 
them at low prices, they are rendering the 
best kind of service to the nation. 

A measure of this service is the extent of 
their purchases of capital equipment. Not all 
of their purchases can be listed here. But a 
couple of important ones can, as examples. 
Buildings—$2,000,000,000 worth since Janu- 
ary, 1933. And machine tools—$41 5,000,000 
worth during the same period. 

Industry has done all this despite the handi- 
caps of high taxes, an extraordinary strike 
burden, higher wage rates, and increased costs 
of materials. 

















Industry's Capital Expenditures 





Four examples of capital expenditures made by the manufacturing 
industries. Each bag represents 100 million dollars 








BUILDINGS 
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1933 — 1937 $2,000,000,000 





MACHINE TOOLS 


$2ax ‘> C$ C$ ( $415,000,000 


Si ae MEE 
1933 — 1937 





TEXTILE MACHINES 


= ‘> (§ ( $405,000,000 


1933 — 1937 


BUILDINGS AND EQUIPMENT 
FOR IRON AND STEEL PLANTS 
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1935 — 1937 


Sources: U.S. Census of Manufactures, American Iron & Steel Institute, Textile World, Engineering News-Record 
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Machines do make jobs. 
And they make good jobs, too 


Government records show that the wage 
earners who receive the lowest percentages of 
the value added by manufacture get the high- 
est annual incomes. 

Now what does that mean? Just this. The 
greater the value of product per wage earner 
turned out by the factory, the more the income 
for distribution to wage earners. 

This must be so, because the only income 
of the factory is the difference between what it 
sells its products for and what it pays for the 
materials from which it makes its products. 
This difference is the value added by manu- 
facture. 

The amount of product per wage earner 
that a factory can turn out depends upon the 
efficiency of the equipment with which the 
wage earners work. And also upon the kind 
of management by which operations are 
directed. 

Industry’s job ahead, therefore, is to so 
equip and manage its plants as to give its wage 
earners the opportunity to contribute a maxi- 
mum to value added by manufacture. 

Not only will the wage earners get more— 
there will be constantly more things for more 
people. And that will raise standard of liv- 
ing. And higher standard of living will mean 


more jobs. 
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Industry must so equip and manage its plants as to increase the output per wage earner. The 
higher the output, and the lower the percentage of value added by manufacture that is paid 
out in wages, the greater the wage earner’s annual income, as shown in the six examples below 




































Pieces of pie represent percentages of ‘‘value added’’ paid out in wages. Coins represent annual incomes of wage earners 
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THE MARKETS FOR INCREASED PRODUCTION WILL LIE IN 
HIGHER STANDARDS OF LIVING. HERE IS WHAT HIGHER 
STANDARDS OF LIVING WILL DO IN THE WAY OF JOBS 
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. standard of living were raised 
25 per cent above the 1937 
average, they would employ 
9,544,000 wage earners. If 
standard of living were raised 
50 per cent, they would em- 
ploy 12,653,000 wage earners 
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Source: U.S. Census of Manufactures *Average for 8 months 

















What Industry Will Do 


for America 


— wants to go forward with its 
objective of a higher standard of living 
for the people of America. Industry wi// go 
forward if it but has the chance. That chance 
must lie in the faithful cooperation of indus- 
try, government, and labor. 

Industry’s cooperation will consist of rec- 
ognizing and fulfilling its social obligations. 
Of continuing its never-ending efforts to in- 
crease the efficiency of men, methods, and 
equipment. Of sharing the proceeds of in- 
creased efficiency with its employees by 
means of higher incomes; with the public by 
means of lower prices; with its stockholders 
by means of dividends. 

Government’s cooperation will consist of 
recognizing the essential need of the country 
for a free industry. Of acknowledging this 
need by word and deed. Of removing the 
uncertainties that frighten industry away 
from constructive action and investors away 
from industry. Of bringing about a condi- 
tion of stability and confidence. 

Specifically, government cooperation will 
require repeal of the undistributed earnings 
tax; repeal or amendment of the capital gains 
tax; amendment of the National Labor Re- 
lations Act; at very least the simplification 
of its wage-and-hour and farm bills. 


Labor’s cooperation will consist of con- 
ducting itself in accordance with the coun- 
try’s need as well as its own interest. Of 
abstaining from unlawful acts. Of living up 
to contracts. Of recognizing the right to 
work as well as the right to strike. Of heal- 
ing the breach in its own ranks to stop juris- 
dictional disputes. Of acting to help main- 
tain a profitable industry so there will be 
worthwhile jobs. 

It is upon these cooperative actions by in- 
dustry, government, and labor that stability 
will depend. Without stability, and the con- 
fidence that stability gives, industry cannot 
develop as rapidly and as fully as the country 
has need for it to develop. 

These cooperative actions on the part of 
industry, government, and labor are vitally 
necessary to maintain a balanced relationship 
in producing, selling, buying, and using 
industry’s products. Therein lies industry’s 
future. 

Therein also lies the future of America. 
This must be so, because America can have 
a higher standard of living only as industry 
creates the goods and services required for 
that higher standard of living. 

And America’s future lies in ever-better 
living—make no mistake in that. 





Copies of this 24-page section will be available in reprint form at 10¢ each 
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How Liberal Is 


Business? 


An interpretation of the attitude of business 
and industry on social security, technological 
unemployment, wages and hours, and child labor 


C. M. CHESTER 


Chairman of the National Association of Manufacturers 
Chairman, General Foods Corporation 


December, 1937, signals of distress 
are flying from our _ industrial 
fronts. The facts are known to all of us. 
Business indices are heading sharply 
downward. There has been a drastic 
drop in commodity prices. Railroads are 
unable to earn their carrying charges. 
Steel production has declined from 92 to 
29 per cent. Consumer purchases are 
being curtailed. The specter of substan- 
tial increase in unemployment stalks 
across the land. And business generally 
with depleted reserves is vainly wonder- 
ing how it will weather the storm. 
It is not too much to say that, unless 


\ S WE MEET in these early days of 


An address before the Congress of Amer- 
ican Industry, December 9, New York City. 


this downward spiral is checked, too 
many of the nation’s two-thirds will join 
the so-called submerged one-third. 

That another era of distress and 
depression may envelop us, in spite of 
higher purchasing power, vast unfilled 
economic needs, and the universal will to 
go forward, is a baffling phenomenon to 
most of our people, so recently emerging 
from the ravages of the last few years. 

It is not my purpose to suggest respon- 
sibility for this condition of affairs. The 
business man’s mind runs to correction 
rather than faultfinding. 

I was not in sympathy with making 
political capital out of the disaster which 
began in 1929 by holding up the al- 
legedly guilty to public scorn, and I am 
equally against attempting to make 
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“You don’t have to draft American 
business in this emergency. It has 
already volunteered,” said C. M. 
Chester at the annual dinner of the 
National Association of Manufac- 
turers. Left to right, Charles R. 
Hook, president of ARMCO, Doro- 
thy Thompson, political commen- 
tator, William B. Warner, president 
of NAM and of the McCall Cor- 
poration, Mr. Chester, and the 
Rt. Rev. William T. Manning 


political capital out of 1937’s misfortunes. 

Perhaps I am wrong, but at least I 
hope these experiences will remind us 
that we are all created in human frailty, 
and that tolerance and forbearance are as 
great and as desirable human attributes 
as they were when so pronounced nearly 
2,000 years ago. 

America in her hour of danger is not 
in the mood for quarrel and rancor. 

Rather we need all the calmness, all 
the intelligence, all the patriotism we 
possess. We are all Americans together. 

The important thing, the vital thing, is 
to cure the present depression before it 
gets beyond control. 

On the. 15th of June last, I had occa- 
sion to say in a public address: 

“But the American people are not 
dumb. Their pride in the industrial 
development of our nation is deep seated, 
and when they are assured that the un- 
social in our midst are eliminated, they 
will turn to business to get the ship back 
on its course. So I suggest that you pre- 
pare yourselves for a newer and finer 
stewardship.” 

It seems to me the call has now come 
and the people of the United States have 
served notice on the business world that 
they want—more than that, they demand 
—our help in this present dilemma. And 
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it is not strange that they should do so. 

For generations we have been a busi- 
ness nation. Moreover, it is probably a 
fair statement that our chief claim to 
fame as a nation rests on our extraordi- 
nary industrial development over these 
years. For, whatever the rate of our 
progress, it cannot be gainsaid that our 
system has made giant strides toward the 
comfort and refinement of our people. 

Yet at the moment, this is not im- 
portant. There is work to be done. 

Well, I don’t believe the business world 
will disappoint the American people. I 
don’t believe it will hesitate to respond 
to the call, but first the public will do 
well to scrutinize us carefully, to examine 
our credentials, and to satisfy themselves 
that with the aid of business the job can 
be done, and without it, it is extremely 
doubtful. 

We live in a liberal age. All thinking 
men and women know it. All thinking 
men and women accept it. 

How modern, then, is business, not in 
streamlined beauty or technological ma- 
chinery, but in its heart and mind? 

How liberal is business? 

And when I refer to liberal, I am 
thinking of an attitude that has grown 
for more than 200 years. This attitude 
is characterized by the importance it 
places upon free thought, free speech, 
toleration, and moderation. “Liberty” and 
“liberal” come from the same Latin 
derivation. The true liberal advocates 
the extension of freedom; he advocates 
the least possible government control of 
the individual, consistent with the wel- 
fare of society as a whole. His is a 
gradual approach to current problems. 


Millions of Human Chips 


“The old, timid, one-step-at-a-time 
liberalism,” said a recent editorial in The 
New York Times, “does not make a fine 
show against the dazzling modern formu- 
las for storming the heights of Utopia 
overnight. But today, more than ever, 
we are bound to ask whether it really 
pays, for the sake of a certain gain in 
tempo, to abandon the _ gradualist, 
humanitarian, fraternal liberalism of his- 
tory for the progress that hacks through 
to its objective, let the millions of human 
chips fall where they may. The human 
wastage is there; the “progress is too 
often hard to find.” 

André Maurois once wrote a story 
about a member of Parliament and an 
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“Are taxes to go higher, lower, or 
stay where they are? We don’t — 
Lammot duPont (left), 
president of the E. I. duPont de 
Nemours & Co., asked that the 
be lifted. His luncheon 
neighbor, Lewis H. Brown, presi- 






















Irish peasant who may be described as 
a true liberal. The member of Parlia- 
ment told the peasant that Ireland would 
soon have home rule. 

“May the good Lord have pity on us,” 
said the peasant. “Don’t do that.” 

“What? You don’t want home rule?” 
asked the member of Parliament. 

“Sir, I will tell you,” the peasant re- 
plied. “You, sir, are a good Christian, 
are you not? Like me, you waat to go 
to heaven. But we don’t wish to go 
there this evening.” 

American industrialism is a system of 
human relationships. Human beings 
with all their ingenuity, desires, and 
shortcomings have made the history of 
our economic system, and up to the cur- 
rent chapter it is a historic record rich 
in achievements of human idealism and 
effort. It would be surprising, indeed, 
not to find chapters in the record that 
make for less pleasant reading. But the 
record of progress, despite faults and 
despite obstacles, is impressive—especi- 
ally when we know that the record proves 
that business faults have been and are 
being corrected within the business sys- 
tem itself. 

I believe that American business today 
is as honorable, as socially minded, as 
conscious of, and as worthy of its great 
responsibility as any group of citizens 
in this or any other land. 

There are selfish men in business, 
there are chiselers in business, there are 
dishonest men in business. And there 
are men of exactly the same stripe in 
politics, in the professions, on the farms 
and in the factories. And this will be 
so, I fear, for centuries to come. 

But if dishonesty were the rule rather 
than the exception, business, as an insti- 
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tution, would have long ago paid the 
penalty in the court of public opinion. 

For business fails or succeeds only as 
it wins public approval. We are still a 
free people, a free society. 

We possess free markets, which means 
in actual daily life the consumer is free 
to buy what he likes, when he likes, and 
from whom he likes. And one of the 
greatest fruits of democratic freedom is 
that in it a man is offered free individual 
opportunity, under reasonable and profit- 
able safeguards, to make his contribu- 
tion, to do his job, and to earn and reap 
the full measure of his reward. 


The Life Blood of Business 


The public, the consumer, is the daily 
judge of business. Industry goes up or 
down, succeeds or fails, as it satisfies the 
public wants. 

Therefore, public good will always 
remain the life blood of business, and 
in this philosophy success is not loot, 
but reward honestly earned. 

That is the genius of our system of 
private enterprise. It rests the sovereign 
power in the people. It makes business 
and industry the twin servants, not the 
masters, of the people. 

Well, what is this liberal record of 
business? 

Undoubtedly one of the most im- 
portant questions is economic security 
for the individual. Any thinking person 
must realize that there is no such thing 
as absolute economic security short of 
the millennium. We would have to enter 
the land of lost horizons to find absolute 
freedom from the worries about security. 
But that does not prevent us from trying 
to get what security we can. 
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Wide World 


In fact, the trend of modern business 
has been definitely in this direction. 
Old-age pensions, group life insurance, 
health and accident insurance, and to 
some extent unemployment insurance, 
are not new to business. Hundreds of 
home-owning plans and savings plans 
have for years been fostered by busi- 
ness organizations. Business has not 
only been conscious of its responsibility, 
but it has also been doing something 
about it for at least 20 or 30 years. 


More Hours of Lesiure 


In spite of widespread talk about the 
idea that machinery restricts employ- 
ment, the fact remains that mechaniza- 
tion has helped employment, has re- 
moved drudgery from labor, and pro- 
duced more hours of leisure for the 
enjoyment of life—truly a liberal 
achievement. 

While more machinery is steadily used 
in manufacturing, it is also true that 
factory jobs have increased faster than 
population. Between 1900 and 1930, our 
population increased 62 per cent. But 
during that same period, the increase in 
total gainful employment was 68 per 
cent. And during that same period the 
mechanization ‘of industry tripled, with 
a net increase of nearly 20 million men 
and women gainfully employed. 

And what of wages and hours? The 
average man working in a factory gets 
considerably more than twice as much 
pay per hour compared with the time 
when the World War broke out. During 
the same period, working hours per week 
have declined from about 51 to about 39. 
But the average wages per week are 
almost exactly double. The improve- 








ment of women’s status in industry has 
been even more rapid. 

Perhaps this progress, this liberalism, 
could have been achieved at a faster 
rate. But the fact remains that great 
progress has been made. And all the 
time this constant, gradua! improvement 
was going on, the consumers were able 
to buy more with their money. 

Child labor had almost ceased to exist 
in manufacturing. As far back as 1930, 
less than nine-tenths of one per cent of 
manufacturing wage earners were under 
16 years of age. We did not abolish 
child labor by discussion and by legis- 
lation, but by the improvement of our 
production methods, and today our chil- 
dren can attend schools which we, the 
children of 30 and 40 years ago, helped 
to erect. It is true that in other coun- 
tries, too, child labor is on the decline, 
but, while today our children come home 
from school bursting with ideas and 
ambitions, our fellow-parents in many 
older countries watch their children 
grow up under the dread shadow of gas 
masks and military drills. 

The Congress of American Industry is 
determined that child labor in manu- 
facturing shall be entirely eliminated. 

I have not heard a challenge to the 
record of business in improving working 
conditions, in the development of recre- 
ational facilities, in sanitation, and other 
similar matters. And that is not sur- 
prising for our standards are still the 
far-off objectives of most other nations. 

It is not on this record that business 
has been indicted. Unfortunately, the 
public is little aware of what has been 
accomplished in these directions. 

Business has, however, been unfairly 
indicted with the charge of opposing 
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Between NAM meetings—Wallace 
T. Holliday, president of Standard 
Oil of Ohio, and A. C. Higgins, 
president of the Norton Company 


social legislation. And it is true that 
business has denied this charge in terms 
that no one should misunderstand. 

Business did not oppose the Social 
Security Act because it was opposed to 
social security. It opposed the Act be- 
cause it was loosely drawn by those 
without practically any business experi- 
ence; because it provided for no definite 
means of segregating employees’ money 
on the part of the government; and be- 
cause it was so involved and cumber- 
some as to necessitate drastic revision. 
And I believe this position now is not 
seriously challenged. 

Business was and is opposed to the 
Wagner Labor Act. This opposition is 
not to the principle that labor has the 
right to bargain either collectively or 
individually without coercion from any 
source. We opposed the Wagner Act 
because we believed it would do just 
what it has done, create more labor dis- 
putes instead of reducing them, and be- 
cause we believed it un-American in its 
provision that only employers can be 
guilty of unfair practices. We oppose 
industrial strife such as this Act has 
fostered. We believe the way upward is 
through industrial peace. 

Business opposed the Undistributed 
Profits Tax not because it was opposed 
to the principle of taxing those who were 
best able to pay, but because the tax 
would inevitably curtail business opera- 
tions, decrease employment, discourage 
investment, and consequently freeze the 
capital market and eventually invite a 
further depression. Furthermore, in- 
dustry knew that the tax would make it 
impossible, should that depression come, 
to sustain payrolls by taking some 27 
billion dollars from surplus as it had 
done following the depression of 1929. 


Not Enough Wise Men 


Business does not oppose the proposed 
Wage and Hour Bill because it is op- 
posed to reasonable wages and working 
hours, but because we are against the 
concentration in the National Govern- 
ment of so much authority over the lives 
of the people; because there are not 
enough wise men in the country to per- 
form the regulatory duties proposed by 
‘the bill; because a lot of small business 
people will be hurt by it; and because 
it will only add to the confusion and 
uncertainty in which we find ourselves. 

But the Congress of Industry has not 
simply laid down objectives. We have 
prescribed the methods by which these 
objectives may be reached. 

For three days we have listened to 
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eminent specialists on a wide variety of 
industrial problems. We have cleared 
our thinking in open forum and we have 
emerged with a unity of thought and 
purpose which may have a far-reaching 
effect on the industrial life of our people. 

In advance of these deliberations, com- 
mittees of the National Association of 
Manufacturers have been meeting regu- 
larly for months past, researching, de- 
bating, and coordinating the many pro- 
posals laid before them, motivated not 
only by a spirit of service to the business 
world, but alse in a spirit of service to 
the national welfare as a whole. 


A House In Order 


We have without fear or favor tried 
to analyze ourselves, to point toward the 
correction of our shortcomings, and to 
put our own house in order first. 

Since a well-oiled economic machine 
should not readily break down, one of 
our Association committees has outlined 
certain patterns of action to make de- 
pressions less acute and to ward off 
disastrous speculative booms. 

Manufacturers here assembled have 
surveyed the best employment relations 
of the union and are going to conduct a 
campaign for their uniform adoption 
wherever not now used. 

This convention has advocated again 
the right of labor to bargain, either col- 
lectively or individually, and the right 
to seek and obtain employment without 
reference to membership or non-mem- 
bership in any organization. 

But keeping our own house in order 
is not alone the answer. American manu- 
facturers see the road to greater produc- 
tion and employment by improving old 
and developing new products, by attract- 





ing capital for both operations and im- 
provements, and by the closest coopera- 
tion between employers and employees. 

This, then, is industry’s guidepost to 
prosperity and contentment. It is 
founded on the American principle of 
private enterprise. It is time-tested in 
the unyielding school of experience. It 
discards the idea that opportunity is 
dead, that there are no new horizons, 
and that we have passed the last 
economic frontier. 

Is this program of industry fair? 

Is it social? 

Is it constructive? 

Is it liberal? 

We believe so. Furthermore, if it is 
not, we are prepared to make 11 so. 

Well, there is where business stands. 
There is no mystery about it, no double 
construction to be placed upon it. 

Has Government or labor a_ better 
program? Has not the time arrived when 
all elements should fairly meet this 
question? 

With our frank statement of objective 
and method, we are ready to enter the 
council chamber. 

It is pertinent to ask, however, in 
order that we may not have a hung jury, 
if the leaders of labor will be equally 
frank. Are they now prepared to give 
financial ‘accounting of their union 
stewardship? Will they voluntarily stop 
giving contributions to any political 
party? 

Will they agree to an amendment to 
the Wagner Act so that unions will be 
restrained from coercion of employees 
equally with employers? 

Will they on behalf of their unions 
assume full responsibility for unwar- 
ranted destruction of anybody’s property 
on the part of their members? 
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In other words, will they assume the 
responsibility the public expects from 
them? 

For we might as well recognize in 
advance that both employers and union 
leaders must get off the back fence and 
act like men of intelligence before real 
progress can be made. 

Well, there is another party to this 
negotiation—the party to whom the pub- 
lic will gladly give credit for a success- 
ful solution and likewise give blame if 
no solution is found. 

Will Government sit down with busi- 
ness and labor? Will it invite this coop- 
eration? Will it put patriotism ahead 
of partisanship? Is it prepared to rec- 
ognize that business experience may be 
a useful asset in our present dilemma? 


Forgive and Forget 


I know that some who are politically 
minded must periodically gird on their 
sword and buckler and go forth to slay 
the dragon, variously labeled as Prince 
of Privilege, Tory, or Reactionary. Per- 
haps this is necessary exercise and may 
draw some votes, but it does not help 
to solve our problem. In fact, it only 
makes the problem more difficult. 

Is Government, then, prepared to join 
with business and labor and say in all 
frankness: 

“Well, we haven’t cared much for one 
member of this group, but after all, we 
haven’t made much headway by fight- 
ing. The situation is grave, and we need 
most of all to forgive and forget on all 
sides.” 

The times call for what might be 
termed a coalition government. A house 
divided against itself cannot stand. 
Surely Washington knows its Lincoln. 

In all truth, I don’t believe the citizens 
of America are going to be very tolerant 
if some way is not promptly found to 
get the old Ship of State back on her 
keel and away on that course which will 
bring the most happiness to the most 
people. 

Gentlemen of Industry, we are re- 
sponsible for the welfare of millions of 
our fellow-citizens, their wives, their 
children. We are citizens of the most 
blest nation on earth, endowed as is no 
other, your home and mine, the only 
home we shall ever know. None knows 
better than you do the depth of the 
danger that that nation now faces. 

I don’t have to ask what you will do. 
I know. And so on your behalf, I say 
to the American people, you don’t have 
to draft American business in this emer- 
gency. It has already volunteered. 


Steelmen get together—Ernest T. 
Weir and T. M. Girdler 
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This Is Where Industry Stands 


Industry's platform for 1938*. Only if American industry 


produces more so that all can have more, can the onward 
march of the American people be resumed and continued 


ETTER living standards for 130 

million Americans result from the 

increasing production of goods by 
American manufacturers. 

The more things produced, the more 
people have. 

Manufacturing provides direct jobs 
for nearly one-quarter of our working 
population; it furnishes jobs indirectly 
to many millions more engaged in the 
production of raw materials, in the dis- 
tribution and service trades, and in 
transportation. 

It is manufacturing which fashions 
and improves the tools and equipment 
with which the world does its work. 

It creates payrolls which flow into 
every branch of business and the pro- 
fessions; it provides the greatest market 
for farm products. 

It affords opportunities to millions of 
small investors for the profitable use 
of their savings. 

Manufacturing cannot do these things 
as well as it should, and as well as it 
wants to, if it is shackled by restrictive 
legislation, burdened with excessive 
taxes, continually in doubt as to the 
nature and permanency of government 
policies, crippled by labor difficulties, and 
handicapped by inability to secure suff- 
cient funds from investors. 

What this country needs is business 
confidence. Business will move forward 
—producing more goods, and therefore 
more jobs—if it is permitted to face the 
future with only the natural hazards of 
legitimate private competition. 

Business confidence needs sympathetic 
understanding of business problems by 
government. Such understanding will 
result in the removal of handicaps to 
business, production, and employment. 

The 1937 business recession shows 
that the welfare of the average citizen 
depends on the welfare of industry. 

Our nation progresses as industry 
stimulates the natural desire of people 
for its products and makes those products 
available to increasing numbers. When 
this happens, factories prosper. When 
factories prosper—America prospers. 

When factories prosper, the people 


* Adopted by the Congress of American 
Industry and the National Association of 
Manufacturers, Dec. 10, 1937. 


move on to a higher and higher stand- 
ard of living. There are no limits to 
this progress. 

Industry believes that there are wide 
new horizons for the American people. 
It does not believe that we have passed 
the last economic frontier. Never before 
were greater opportunities available to 
the ambitious and energetic young 
people of any generation. 

Industry is building today on the 
sound foundation of past experience. 
It is striving to create better under- 
standing and cooperation among the 
groups in our society. It is opening up 
new worlds through research and in- 
vention. It is continually removing ob- 
stacles in the road to better living. 

Because the public’s welfare is so 
closely related to that of industry—and 
this has been demonstrated in 1937 so 
that all can see it—the American people 
should know the manufacturer’s problems 
and his proposals for the future, and 
the principles upon which they are 
based. 


Basis of Future Progress 


The onward march of the American 
people can be resumed and continued 
only if American industry produces more 
so that all can have more. This advance 
can be assured by— 

I. Encouragement of private initiative— 
the basis of competitive American industry. 

II. Maintenance and extension of sound 
industrial practices by industry. 

III. Equitable 
throughout industry. 


employment relations 
IV. Creation of new and broader markets. 


V. Constructive efforts to alleviate de- 
pression effects. 


VI. Sound government policies. 

VII. Cooperation with agriculture. 

VIII. Peace. 

I. Encouragement of Private 

Initiative 

American industry is opposed to 
monopolies in production distribution, or 
labor. It believes in free domestic com- 


petition based on private initiative and 
energy. Such competition is needed to 
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stimulate industrial activity and effi- 
ciency. Upon it improved living stand- 
ards for the American people depend. 

Competition and individual initiative 
can be promoted by: 


1. Opportunity for the individual to be 
rewarded according to his achievement and 
the risk involved. 


2. An incentive to capital to invest in both 
existing and new enterprises. 


3. Limiting government regulation to the 
prevention of abuses inimical to the public 
interest. 


4. Freedom from federal control of prices, 
wages, and hours in manufacturing. 


5. Taxes that are fair both in amount 
and in character. 


6. Constantly increasing research to pro- 
duce new and wanted products and new 
jobs. 


The accumulation of savings by indi- 
viduals and corporations and the invest- 
ment of those savings in constructive en- 
terprises are essential to the successful 
operation of our economic system. Indi- 
viduals and corporations will invest those 
savings in productive enterprises only 
if a reasonable profit can be anticipated 
by so doing. 


II. Sound Industrial Practices 


American industry believes in self- 
analysis. It welcomes change where 
change is desirable. 

It has a record of voluntarily improv- 
ing its business methods. It seeks to 
extend its present high standards of 
business conduct. These may be sum- 
marized as practices which provide and 
promote: 

1, Fair and equitable treatment to every 
customer on a basis profitable both to the 
seller and the buyer. 


2. Fair treatment of every supplier, ex- 
tending the same consideration to the sup- 
plier as the purchaser wishes to receive in 
turn from his own customers. 


3. A sound and well-defined labor policy 
suitable to the problems of the. particular 
company, community, and industry. Such a 
policy should provide for the free interchange 
of ideas between management and its em- 
ployees on all matters of mutual interest, 
adequate opportunity for the consideration 
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and adjustment of all complaints, mainte- 
nance of good working conditions, and fair 
wages for the work performed. 


4, Preservation of credit standing and 
good-will by fair and equitable treatment of 
creditors. 


5. Cooperation with competitors, within 
legal limits, on a basis which will assist 
each unit in the industry to operate under 
high business standards and enable the in- 
dustry as a whole to serve the public ef- 
fectively and economically. 


6. Recognition that the property of a 
corporation represents investments and risks 
of the stockholders, and that the business, 
therefore, should be conducted so as to 
render sound service, protect the principal, 
and produce a fair average profit, with 
consideration at all times for the human 
factors involved and for the public interest. 

7. Demonstration that the business is a 
desirable “citizen” of the local community 
in which it operates. 

8. Cooperation with and support of all 
the agencies of government in the exercise 
of their legitimate functions. 


III. Equitable Relations 
Employment 


Steady employment is one of the ob- 
jectives of industrial management. The 
attainment of this objective is best pro- 
moted by industrial peace and coopera- 
tion between management and employees. 

To further improve employment rela- 
tions the National Association of Manu- 
facturers advocates specific employer 
procedures to promote cooperation be- 
tween management and employees and 
thus achieve employer-employee _har- 
mony. 

Labor controversies, both actual and 
threatened, retard business. American 
industry advocates the following prin- 
ciples for the promotion of industrial 
peace and cooperation and advocates 
such statutory changes as may be neces- 
sary to effectuate these principles: 


1. The right of individual employees to 
seek, secure, and retain employment without 
regard to membership or non-membership 
in any organization and to bargain in- 
dividually. 

2. The right of employees to bargain col- 
lectively, either directly or through volun- 
tarily chosen representatives, and to deter- 
mine the form of their own organization for 
collective bargaining. 

3. The right of employees and employers 
to form organizations for their mutual ad- 
vantage. 


4. The right of employees and employers 
to consult freely with each other. 


5. The exercise of all of these rights 
without coercion from any source. 


6. In the process of bargaining, whether 
it be collective or individual, either party 
should be free to accept or reject proposals 
made by the other, provided only that there 
should be a genuine effort on both sides to 
reach a mutually satisfactory arrangement. 
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7. No employer should be penalized for 
failure to deal with any labor organization 
organizing, supporting, or maintaining a 
strike for illegal purposes, or by illegal 
means among his employees. 


8. Employment, promotion, and retention 
of employees on the basis of merit with 
due regard for length of service. 


9. Legal and social responsibility of both 
employers and employees for their com- 
mitments and their acts. 


The members of the National Associa- 
tion of Manufacturers are opposed to 
child labor, which virtually has been 
eliminated in manufacturing. We urge 
the enactment of federal legislation, using 
the commerce power to support state 
child labor laws. 

We likewise are opposed to sweat- 
shops, and favor adequate state legisla- 
tion for their elimination. 


IV. New and Broader Markets 


The key to improved American living 
standards is an increasing flow of prod- 
ucts to consumers. 

More desires—more demand—more 
goods—more employment. 

Industry benefits both individuals and 
society by the development of new and 
better products through research, and 
by stimulating the desire for them 
through advertising and other sound 
means of sales promotion. 

Improved distribution means making 
more goods available at as low a price 
as the particular service demanded by 
purchasers permits. 


V. Efforts to Alleviate Depression 
Effects 


American industry recognizes the ob- 
ligation of all economic groups to study 
recurring booms and depressions in an 
effort to reduce their harmful effects. The 
National Association of Manufacturers 
is engaged in such a long-term study. It 
urges other groups to join in this con- 
structive effort. 

Great depressions have been the result 
of wars or of public policies. They in- 
volve international and psychological as- 
pects which are beyond the control of 
any single government, much less of in- 
dustry. There are some steps that gov- 
ernment can take, however, to alleviate 
the effects of depressions by the promo- 
tion of constructive international rela- 
tions and the encouragement of private 
industrial production and employment. 

Mindful of its obligation to assist in 
reducing the effects of depressions, Amer- 
ican industry advocates for its own ob- 
servance the following policies: 

1. The leveling, so far as possible, of 
seasonal valleys of production and employ- 
ment. 


2. In periods of business expansion, re- 
sistance to price advances which tend to 





restrict buying and cause price maladjust- 
ments. 


3. In periods of business recession, the 
possible maintenance of volume by prompt 
adjustment in prices and costs to conform 
to buyers’ lowered purchasing power. Adop- 
tion of such a policy may help to sustain 
employment, reduce losses, and thereby con- 
tribute to the general welfare. In this re- 
adjustment stockholders, management, and 
employees must share. 


4. Avoidance both of rigid prices and 
rigid costs to the extent consistent with 
the character of the industry and the in- 
terests of employees, customers, and _stock- 
holders. 


5. Analysis by each company of its finan- 
cial structure to determine if fixed charges 
may be reduced; avoidance of over-capitaliza- 
tion or financing with borrowed capital be- 
yond ability to pay. 

6. Avoidance of plant expansion merely 
on the basis of temporary boom orders. 

7. Adequate depreciation charges and the 
writing off of the value of obsolete physical 
property. 

8. Building of adequate reserves in forms 
that can be turned into cash readily when 
necessary. 

9. Using credit to facilitate the normal 
flow of goods rather than for speculative 
purposes or to attract unsound credit risks. 


VL Sound Government Policies 


Government policies should establish 
and maintain conditions in which trade 
and commerce can be conducted most 
successfully by private enterprise in the 
interest of the public. The public needs 
government policies which will aid busi- 
ness and calls upon the government for 
cooperation to this end. 

American industry renews its pledge 
of cooperation in the furtherance of 
measures which will promote the best 
interests of the American people. 

American manufacturing is prosperous 
only when it produces and sells goods, 
providing jobs for workers. It sees the 
road to greater production and employ- 
ment in improving old and developing 
new products, in attracting private cap- 
ital for both operations and improve- 
ments, and by cooperation between em- 
ployers and employees. 

But manufacturers find “road closed” 
signs erected at many points. They may 
be summarized as— 


1. Legislation which reduces incentive 
to invest funds, especially in the durable 
goods and construction industries. Increased 
flow of capital investment into private enter- 
prise is essential to expand production and 
employment. 


2. Continued uncertainty involving Fed- 
eral regulation of industry beyond the field 
of necessary public safeguards. 

3. Policies which have the effect of re- 


distributing existing wealth and income 
(Continued on page 152) 
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These Foremen Speak f['reely 


At this conference table they air their problems, 


benefit by one another's experience and advice. 


Right now personnel relations is their favorite topic 


E HAVE LONG felt the need for 
/ a plan whereby department heads 
could meet with their plant su- 


perintendent for informal talks, with 
four principal objects in mind: 


1. To promote a closer relationship 
with the superintendent and a _ better 
understanding among department heads. 


2. To coordinate efforts for smoother 
and more efficient operation of inter- 
departmental contacts. 


3. To provide a forum for frank dis- 
cussion and freely expressed opinions 
regarding common problems. 


4. To encourage constructive thinking 
that would help solve these difficulties. 


For the past several years we have 
been holding foremen conferences, to 
discuss problems in methods and proc- 
esses. Attendance at each meeting has 
been limited usually to those interested 
in the particular subject to be con- 
sidered, but occasionally all of us have 
been called together when some specific 
company policy was to be put into effect. 

It was agreed that the conference un- 
der this new plan should be composed 
of department heads only, with the su- 
perintendent as group leader, in order 
that no restraint might be placed on the 


BLACKBOARD 


H. P. LARRABEE 


Superintendent, Leather Specialties Division 
Graton & Knight Company 
W orcester, Mass. 


expression of opinion, which would not 
be true if management or sub-foremen 
were allowed to participate. 

Meetings are held in what we call the 
Schoolroom, on Mondays from 4 to 6 
p-m., one hour being on company and 
one hour on the foremen’s time. 

We sit in a horseshoe table arrange- 
ment as shown in Figure 1, firing ques- 
tions and having some hot discussions 
across the open space. On the open 
side of the table we have the blackboards 
on which one of our number can write 
when it is necessary to detail some of the 
discussion. It is our purpose to discuss 
freely and openly the problems that af- 
fect the operations of factory depart- 
ments and broader questions of company 
policy on which we may have some 
opinion. 

An attempt is made at all times to 
keep the conference on this basis. Al- 
though our superintendent acts as pre- 
siding officer, it is solely for the purpose 
of keeping the meeting within bounds of 
the subject. Not in any way does he 
attempt to influence opinion. 
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Figure 1. 
line-up 


Since we have no employee representa- 
tion plan, our sole contact between man- 
agement and employee is through the 
foreman. We plan to strengthen this 
contact, and through a study of personnel 
relations develop a technique that will 
insure the proper carrying of company 
policies to the employee. Also, it will 
provide a means of letting the manage- 
ment know the wishes, suggestions, and 
criticisms of employees. There must be 
a steady flow in both directions- for the 
best results. 


Off on the Right Foot 


While the conference idea originated 
for. the purpose of studying specific prob- 
lems, other problems of a miscellaneous 
nature often come up and are discussed 
at these meetings. On this common 
meeting ground we talk over questions 
affecting our own departments and feel 
free to call on one another’s advice and 
experience. 

In order to get off on the right foot, 
it was felt that we should have some 
definite line-up of topics for discussion. 
So, at the superintendent’s suggestion, a 
few of us got together and drew up a 
list which was presented to the confer- 
ence for consideration. Chart 1 shows 
this list. 

Our first subject of “Selecting and 
Training the Employee” we have cov- 
ered up to the point of his approval or 
rejection by the foreman. 

Under “selection” the group decided 
that the foreman’s requisition should 
carry the information listed on Chart 2. 
The factors we believe the employment 
manager has to consider, are also shown. 

Some of these items may appear ele- 
mentary, but discussion of these sub- 
jects has led to an adoption of definite 
policies on the part of the conference 
that had not been in effect before. 

In the matter of education, we adopted 
unanimously the policy of hiring boys 
having at least a high school or trade 
school education. It has been proved 
through experience that these boys learn 


The conference table 

















more quickly and have a better founda- 
tion for advancement. 

Another interesting idea brought out 
was that both the personnel man and 
the department head could do a better 
selling job. By that was meant getting 
across to the new employee that our 
plant is a good place in which to work. 
The employment manager should de- 
scribe the various company benefits, also 
shown on Chart 2. 

The foreman then should have a short 
talk with the new employee, we decided, 
attempting to make him feel at home, 
and at the same time explaining to him 
certain fundamentals stressed by our 
company. 

Then would follow a hospital exam- 
ination and actual employment. At that 
time a booklet describing company pol- 
icies and activities would be presented 
to the new employee. 


The Foreman As Instructor 


When we considered “training,” points 
listed on Chart 3 were brought out. The 
foreman must instruct his new man on 
the importance of safety, care of equip- 
ment, quality, and motion economy. 

An important idea developed at this 
point was that the foremen must be 
thoroughly familiar with the principles 
of motion study in order to train men 
properly in their application. The ad- 
visability of giving each new employee 
a process chart of his job was also con- 
sidered, but final decision was left for 
a later meeting when “Motion Study 
and Standards” will be a main topic. 

After a fair trial period, a “follow- 
up” must be made by both foreman and 
personnel man, it was decided. The 
foreman will check for his man’s co- 
operation, initiative, and versatility. The 
personnel man will investigate to find 
out whether he is satisfied with the job 
and working conditions, whether he has 
any suggestions to make for the im- 
provement of either, and whether he 
needs further training. This follow-up 
after the trial period should determine 
the possibilities of the man and result 
in his final approval or rejection. 

Among the miscellaneous items that 
have come up for discussion in the group, 
the following illustrate the general run: 


1. Survey of employees’ outside school- 
ing and self betterment. 

2. Clock punching by proxy. 

3. Personal use of company equipment 
by employees remaining after hours. 

4. Use of equipment of one department 
by employees of another. 


5. Indexing of versatile employees so 
that they may be transferred from one 
department to another. 


The management has been entirely 
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CHART 1 


SUBJECTS FOR DISCUSSION 


SELECTION OF EMPLO 


CHART 3 


satished with the development of our 
plan to date. We as a group have re- 
acted very favorably to it and have shown 
by our active participation that we are 
thoroughly sold on the idea. 


Should Officers Attend? 


There has been some question of the 
advisability of the president or vice- 
president attending our meetings. Al- 
though there has been no objection on 
the part of the members, there has been 
a tendency on the part of the company 
officers by their very presence to in- 
fluence decisions of the group. This has 
not been deliberately so, but the fact 
that they have entered into the confer- 





CHART 2 


FOLLOW-UP 


appearance of speak- 
and in that way has 
tended to stifle the discussion somewhat. 
We are confident, however, that their 
presence at these meetings occasionally 
can be of great value. 

We believe that it will take two years 
before the problems we have listed will 
have been fully covered. We have every 
expectation that these meetings will be 
continued when the study of these items 
has been completed, and that, through 
the enthusiasm created on the part of 
our department heads, the foreman con- 
ference plan will be maintained for the 
solution of our common. problems and 
for help and suggestions in the develop- 
ment of company policies. 


ence has given the 
ing with authority, 
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Why Pick Inspectors Who 


Can't Inspect? 


Only 15 out of every 100 applicants are worth 
gambling on as inspector material. Selective 
tests help you choose those above the average 


job without an adequate evalua- 

tion of their abilities results in 
50 per cent of the employees develop- 
ing into below-average workers. A few 
minutes spent in testing before employ- 
ment makes it possible to select people 
for inspection work who are above 
average in inspection ability. 


Hi: APPLICANTS for any 


For Non-Qualifiers, Other Jobs 


A good inspector is one who can 
perceive a defect quickly and automati- 
cally make the appropriate motions for 
classifying the article according to pre- 
determined groupings. Tests are essen- 
tial if sub-standard inspectors are to 
be kept from being placed on inspection 
jobs. The cost of inspection can be 
kept to a minimum by selecting the 
person qualified to do the job. Only 
15 of every 100 applicants meet our 
present standard for inspectors. Many 
of those who do not qualify as inspec- 
tors can qualify for other jobs. 

There are several kinds of inspection 
ability. One inspection job may re- 
quire manipulative skill, a skill similar 
in character to that required of opera- 
tors on assembly lines. Another in- 
spection job may require “kinaesthetic 
sensibility.” A third type of inspection 
ability depends on visual perception. 
It is illustrated by inspection for such 
surface defects as color variations, 


First of the battery of three tests 


HOLGER D. OLEEN 


Industrial Engineer 
Eagle Pencil Company, New York 


scratches, blobs of paint, etc., and is the 
type we shall consider here. 

Some people are. better qualified to 
perform an inspection job than others. 
Visual perception ability is distributed 
normally among applicants in the same 
way as is finger dexterity, mechanical 
ability, or intelligence. Long service with 
the company does not insure the de- 
velopment of the qualities necessary for 
inspection. In fact, there is consider- 
able evidence to the effect that no 
amount of time spent on inspection will 
develop those native qualities essential 
to the adequate performance of the 
inspection job, if they are not originally 
present. 

One of our tests for inspectors con- 
sists of 150 colored metal tubes about 
4 inches long. The applicant is re- 


given to would-be inspectors is the @ 


case sorting test, in which the ap- 
plicant sorts 150 metal tubes by 
color into six compartments—and 
at the same time detects imperfec- 


tions and throws them out 
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quired to sort the metal tubes, which are 
in six colors, into six compartments. 
Among these tubes are a number made 
imperfect by drilling holes in them. 
In distributing these parts according 
to color, the applicant is required to 
detect imperfections, which have been 
previously pointed out to him, and to 
eliminate these parts by throwing them 
into a compartment specially provided. 

Table I, columns 1 and 2, is a sum- 
mary of case sorting tests given to 200 
applicants for jobs. It represents the 
ability of the general run of applicants 
to perform one of the vital functions 
required of inspectors. Column 3 is 
a frequency distribution ‘of 20 people 
now engaged as inspectors. 

To determine the usefulness of this 
test in selecting inspectors, the 20 in- 
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spectors then .in the company’s employ 
were rated by the foreman and his as- 
sistant independently. The foreman had 
a definite idea of what constituted a 
good inspector. This is indicated by 
the reliability of his ratings—rho = 
.97. [Rho is a coefficient of correlation. 
The figure .97 indicates that in the 
second ranking of inspectors the fore- 
man showed high agreement with his 
first ranking of them.—Ed.] 

The assistant, whose reliability of 
rating was only rho = .66, tended to rate 
inspectors according to the quantity of 
work produced rather than quality. 

Inspector C.I.R. was rated highest by 
the foreman. Her percentile scores on 
three inspection tests were 78, 93, 100, 
meaning that on the three tests 78, 93, 
and 100 per cent respectively made 
lower scores. Inspector C.O.R., rated 
poorest by the foreman, scored 16, 29, 
12 on the three tests. 

To check further on the adequacy of 
this test, 1,150 pencils were coded ac- 
cording to defects, and a group of the 
better inspectors were asked to inspect 
according to a specified method. The 
time required for inspection was re- 
corded for each operator. By means 
of the code an accurate check on quality 
was obtained. Thus it was possible to 
obtain a better measure of the perform- 
ance of these operators than is possible 
when inspectors are rated by their fore- 
men or their supervisors. 


Two Took Three Times as Long 


In this “practical test” of the opera- 
tors’ ability it was found that two of 
the poorest’ operators required more 
than three times as long, and several 
needed twice as much time, as_ the 
fastest operator. 

Thirteen operators took the practical 
inspection test outlined above. Average 
time was 79 minutes. Not a single 
operator who took longer than the 
average time on the practical test 
scored better than the 32nd percentile, 
or in the poorest third, on the newly 
devised employment test. The opera- 
tors below the critical score required on 
the average 36 per cent more time to 
complete a given inspection than the 
operators who were above the critical 
score. 

Two other tests for inspectors were 
also devised. The spiral inspection test 
requires less manipulation and keener 
perception than the case sorting test. 
This test was composed of 100 small 
spirals of aluminum, 50 of which were 
punched correctly, with a small hole 
3% turns from the end. The remaining 
50 were punched “off-standard” at vary- 
ing distances from the standard point. 
Performance consisted in separating 
“standard” from “off-standard” spirals. 
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TABLE I 
Present 

Time Required Inspectors 

for Inspection Appli- (Hired by 

(Minutes* ) cants’ Interview) 
3.00— 3.49 4 Se 
3.50— 3.99 5 s 
4.00— 4.49 9 1 
4.50— 4.99 21 1 
5.00— 5.49 29 2 
5.50— 5.99 38 1 
6.00— 6.49 29 3 
6.50— 6.99 24 2 
7.00— 7.49 16 6 
7.50— 7.99 9 1 
8.00— 8.49 8 0 
8.50— 8.99 2 0 
9.00— 9.49 1 1 
9.50— 9.99 2 1 
10.00-10.49 1 1 
10.50-10.99 2 ae 
200 20 


Average time, applicants — 6.06 min. 
Average time, inspectors = 6.90 min. 


* Note that the slowest applicant takes 
more than three times as long as the fastest 
applicant to complete the test. 





It was scored for time taken and er- 
rors made. 

The third test for inspectors is of 
the paper and pencil type and is de- 
signed to measure the applicant’s 
ability to judge small distances. This 
test consisted of a series of circles with 
dots in them, some of the dots in the 
center, others off-center. The applicant 
was required to make a quick decision 
and check those off-center. The test 
was scored by time taken and errors 
made. Some individuals are adept at 
judging small differences in distance; 
others are decidedly lacking in this 
ability. 

The three tests outlined above are 
grouped into a battery of tests, and 
applicants are hired as inspectors only 
if they obtain satisfactory . ratings. 


How Good Are Her Eyes? 


In addition to tests of perceptual 
ability for inspectors, it is essential to 
know something about the applicant’s 
eyes. Persons with serious eye de- 
fects should not be asked to do in- 
spection work. Perfect or nearly per- 
fect vision should be required of all 
inspectors. 

To check this factor each of the 
operators was examined by means of 
the Keystone Telebinocular. The in- 
spectors were classified into two groups 
according to their visual acuity—those 
with 90 per cent or better in one or 
both eyes in one group, and those with 
less than 90 per cent in another. 

Inspectors with perfect or nearly per- 
fect vision had an average percentile 
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score on the employment tests of 59.3, 
whereas those with defective vision had 
an average percentile score of only 43.8. 
These two groups were rated by the 
foreman as having practically equal 
ability. In spite of the foreman’s rat- 
ing of these two groups as equal in 
ability we found that on the “practical 
test” of inspection those with defective 
vision required on the average 117 
minutes to do the job that was done in 
an average of 75 minutes by those with 
perfect vision. In other words, the in- 
spectors with defective vision took 56 
per cent more time to do a given job 
than inspectors with perfect vision. 

Testing for inspectors requires a care- 
ful analysis of the job the inspector is 
asked to perform. The analysis is not 
to determine the job to be done or the 
method of doing it, but rather an analy- 
sis of the psychological processes in- 
volved. Psychologically, the two ma- 
jor divisions of inspection jobs are: 
(1) Jobs requiring manipulative skill, 
and _ kinaesthetic, or muscular sensi- 
bility; and (2) jobs requiring visual 
perception ability. Although the major 
requirement of the job is the ability 
to perceive the defects quickly and 
accurately, it is advisable that the in- 
spector have at least average manip- 
ulative skill. 

Once the standard of performance for 
the job has been determined, we can 
select in a comparatively few minutes 
from among the applicants those who 
have the abilities required for work in 
that department. 


Jobs of a Similar Nature 


There are many jobs in a factory | 


besides that of inspector which require 
“inspection ability.” Assembly opera- 
tions, especially in small-parts manu- 
facture, frequently require extremely 
careful attention and adjustment of 
parts. Perceptual ability is required 
of these operators as well as manipula- 
tive skill. 

Manipulative abilities and inspection 
abilities can be measured independently 
and can be weighted and combined 
in batteries of tests, according to the 
degree of the component factors  re- 
quired. Operators do not all possess 
the component abilities in the same 
degree. Some have a high manipula- 
tive skill, but are lacking in the ability 
to inspect. Others may have a high 
degree of inspection ability, but lack 
finger dexterity. Still others have equal 
ability in both. 

Figure 1 is a psychograph of inspect- 
ors C.LR. and C.O.R. The former 
rated above the median (50 percentile) 
on all the tests. On the pin board test 
(described in June, 1937, Factory), re- 
quiring a high degree of finger dexterity, 














a a a ae ee | 


a 


ee ae eee ae ae ae ee eT 


59.3, 
had 
43.8. 
the 
Pqual 
rat- 
1 in 
tical 
ctive 
117 
ie in 
with 
> in- 
36 
job 


are- 
r is 
not 
the 
aly- 


ma- 
re: 
ill, 
ual 
jor 
ity 


or 
in 
CS 


in 





her score was 56 percentile; on the sort- 
ing and inspection tests her ratings 
were 78, 93, and 100 respectively. Her 
visual acuity was 105 per cent for both 
eyes, 105 per cent for the left eye and 
90 per cent for the right. This operator 
was rated A-1 by the foreman. 

Operator C.O.R. was consistently be- 
low average on all inspection tests as 
well as tests of finger dexterity, in spite 
of twelve years’ experience as inspector. 
Her score on the pin board test was at 
the 20 percentile. On tests for inspec- 
tion her scores were 16, 29 and 12. This 
inspector’s visual acuity tested 100 per 
cent both eyes, 0 per cent left eye, 100 
per cent right eye. The foreman rated 
this operator poorest. 

The operators cited above were con- 
sistently high and low, respectively, in 
all the tests. 

If a minimum level of general ability 
is set for all employment, we find that 
only 15 per cent of the general run of 
applicants will meet our minimum stand- 
ards for manipulative skill, and have the 
other qualifications for inspectors. 


Why Selective Hiring Pays 


1. Only qualified people are chosen. 


2. Selected employees bring native 
ability to the job. 


3. Training is more rapid. 


4. People with specific abilities may be 
chosen for specific jobs. 


5. People with defective vision are 
not selected. 


6. Selected employees waste less. 


Second of the inspection tests is the 
spiral inspection test which requires 
the applicant to separate “stand- 
ard” from “off-standard” spirals 


Third test is of paper-and-pencil 
type; operator has to check the 
circles in which dots are off-center 
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Figure 1. Psychograph of two inspectors. 


One rates above the median 


on all tests. The other, despite 12 years of experience as an inspector, 
is below average both on inspection and finger dexterity tests 
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T. D. 4,422 


Has the Treasury Department disallowed part 


of the depreciation you've taken? A detailed 


plant register will supply the data you need 


FREDERICK A. SMITH 


President, Miller, Franklin & Company, Inc. 
New York 


ANY FIRMS in industry are 
M right now feeling the practical 

effects of Treasury Department 
Ruling 4,422, of February 38, 1934, in 
the shape of tax assessments for the 
years 1933 to 1936. Nearly all the as- 
sessments carry with them disallowance 
of a considerable part of the deprecia- 
tion claimed. There is reason to think 
that this is the general experience, even 
though the depreciation taken was ex- 
actly in line with that claimed and 
allowed in previous years since 1920. 

Manufacturers find it difficult to see 
why this should be so. If the depreciation 
taken at the same rate year by year has 
been acceptable to the Treasury Depart- 
ment, they say, what difference does it 
make if they continue at the same rate 
unitl the assets are completely depre- 
ciated? Would not the effect be the same 
in the long run as that produced by slow- 
ing down the rate of depreciation over a 
longer period? 

The answer is that the effect upon the 
taxpayer’s total payments would not be 
the same, and most certainly the effect 
upon the Treasury’s annual receipts 
would be quite different. 


Change a Loss to a Profit 


For the taxpayer, the reduction of his 
depreciation rate might be enough to 
turn a loss into a taxable profit or to 
raise a profit into the surtax class. For 
the Treasury, the reduction means a 
greater volume of taxes collectible now 
instead of several years hence. 

As for the additional economics be- 
hind the ruling, the Commissioner of 
Internal Revenue says in his letter of 
instruction of July 10, 1936, to all col- 
lectors and to agents in charge: 

“The deduction for depreciation in re- 
spect of any depreciable property for any 
taxable year is limited by Treasury Decision 
4,422°to such ratable amount as may reason- 
ably be considered necessary to recover 
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during the remaining useful life of the prop- 
erty the unrecovered cost or other basis, un- 
der the applicable law and regulations.” 

These instructions plainly put it up 
to the agent to determine the remaining 
useful life of the property and the re- 
sultant rates of depreciation necessary 
to absorb the unrecovered cost in that 
time—unless the taxpayer has already 
done so. In that case, the agent must 
verify them. 

The ultimate result is, in the great 
majority of cases, a considerable slow- 
ing down in the rate of depreciation. 
There are two main reasons for this: 


1. The fixed asset accounts (i.e., cost 
and reserve for depreciation) are in the 
form of a few lump sums in the average 
taxpayer’s books. There is only the 
crudest breadown, if any, into two to 
six or eight general classifications as 
land, buildings, and manufacturing. 


2. Depreciation taken in the past has 
actually been excessive. 


Thus, in the absence of detailed costs 
and depreciations for each item (or 
group of items) of plant and equipment, 
the agent has no choice but to follow 
instructions, in which case his procedure 
is about like this. 

A textile plant—this is an actual 
case—was purchased in 1920 for $480,- 
000. Year-by-year additions had brought 
the investment in depreciable fixed as- 
sets up to $1,700,000 by the end of 
1936. By that time, too, the reserve for 
depreciation had reached $1,450,000, 
leaving a net value or unrecovered cost 
of only $250,000. Plainly, this did not 
represent the value based upon condi- 
tion and future life expectation. 

The examining agent disallowed the 
taxpayer’s claims of about $60,000 an- 
nual depreciation for each of the years 
1933 to 1936, allowing only about $18,- 
000 on the average. The depreciation 
claimed is 3.53 per cent of the cost, an 


entirely reasonable amount for a plant 
of the type, but that allowed is only 
1.06 per cent. 

Why this discrepancy? 

Since the asset accounts disclosed 
only eight lump-sum quantities repre- 
senting cost and depreciation reserves 
for manufacturing equipment, wood 
buildings, brick buildings, and furni- 
ture, the agent felt constrained to pro- 
ceed in this wise. 

Listing the yearly additions to manu- 
facturing equipment, for example, he 
depreciated each year’s addition on the 
basis of a 20-year life expectation for 
1936. Thus, $40,000 worth of equipment 
added in 1925 would have an estimated 
remaining life of 9 years in 1936, hence 
a depreciation reserve of $22,000 (11 
x 5% x $40,000). 

As the total of the reserves calculated 
in this way was considerably below the 
total reserve as of December 31, 1932, 
on the company’s books previously al- 
lowed by the Government, the agent 
applied the excess to wiping out assets, 
beginning with 1920 and continuing 
until the excess was used up. A similar 
procedure was followed in wood build- 
ings, to which a 33-year life was as- 
signed; stone buildings, 50 years; and 
furniture and fixtures, 15 years. The 
result was an assessment of $5,775 
additional tax. 


The Best He Can Do 


Now there is no intention here of dis- 
paraging this method of procedure. In 
the absence of more detailed information 
available in the taxpayer’s books and 
other records, this is probably the best 
the agent can do—especially so, as the 
burden of proof is legally on the tax- 
payer. It is evident, nevertheless, that 
the above method is only an approxi- 
mation and a close one at that. 

The method has several defects. 


1. It wipes out older assets which, if 
kept on the record, would materially reduce 
the average life expectation of plant and 
hence increase the annual depreciation. 


2. It is not correct to. depreciate the an- 
nual additions independently. Consider the 
absurdity of assigning a life of 50 years to 
the new top-story placed on a_ building 
whose life has but 10 years to go. 

3. It is impossible to assign an average 
rate of depreciation to “manufacturing 
equipment,” which includes machinery, heat 
treatment devices, mechanical and electrical 
transmission, trucks, power plant, patterns, 
molds, jigs, etc., whose lives vary from 30 
to 3 years. Only a weighted average would 
be correct. 


And that brings us to the second part 
of our discussion: What can the tax- 
payer do to forestall the blanket appli- 
cation of depreciation rates by the 
examining agent? 

Evidently he must have a breakdown 
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of the lump-sum entries in his asset 
accounts. An outline of the Treasury 
Department’s requirements with respect 
to this was published in the form of a 
table accompanying the letter of the 
Commissioner of Internal Revenue of 
July 10, 1936, previously quoted. Its 
purpose was to segregate items having 
approximately the same average lives 
into groups, thus simplifying the process 
of calculating and presenting data to 
support depreciation claims. 

The detail required includes: (1) 
Year of purchase, (2) original cost and 
annual additions, (3) deductions, (4) 
adjusted cost, (5) accrued depreciation, 
prior years, (6) same, beginning of this 
year, (7) unrecovered value, beginning 
of year, (8) estimated remaining life, 
(9) deductions, current year, (10) ad- 
justed cost, end of current year, (11) 
depreciation claimed, (12) charges to 
depreciation reserve, current year, and 
(13) net depreciation reserve, end of 
current year. 

Obviously, it will require a great deal 
of detailed analysis of the asset accounts 


in order to produce such schedules. So 


much so that it would be better to go 
all the way and construct a detailed 
plant register. This is a complete and 
continuous record of each item of 
equipment and each building in the 
plant. It may be in the form of a loose- 
leaf book or a card file. Such a card is 
shown in the illustration. 

Upon the leaf or card are entered a 
full description of a machine—its loca- 
tion, manufacture, style and serial num- 
ber, and its cost in place. Columns are 
provided for a continuous record of de- 
preciation and major repairs and re- 
placements. 

These cards are usually filed by 


classes of equipment—machinery, mo- 
tors, materials handling, blowers, etc.— 
but it is an easy matter to assemble 
them for totaling, by departments, build- 
ings, products, or any other desired 
grouping. 

To obtain the data for the cards, 
three somewhat laborious operations are 
necessary. The first is an actual physical 
inventory of all plant and equipment; 
the second is a search into the cost rec- 
ords to determine the cost value of 
individual fixed assets in place; the 
third is a determination of the present 
condition of each piece and of its prob- 
able remaining life based upon that 
condition. We can review these opera- 
tions only briefly here. 


Inventory Must Be Thorough 


The physical inventory must be thor- 
ough. Get all possible data once and for 
all. Consult the records of the purchas- 
ing, cost, accounting, production, and 
maintenance departments. 

Take advantage of the opportunity to 
inventory, with special reference to obso- 
lescence, all molds, dies, jigs, fixtures, 
patterns, templets, flasks, etc. Such an 
inventory seldom exists, or if it does, it 
is not up to date. 

When entering the results of these in- 
ventories on the cards, small items of 
furniture, trucks, boxes and molds, etc., 
may be grouped on single cards. Each 
building is assigned a card. Lineshafts, 
pipe systems, and electric distribution 
have their own special treatments. The 
point is to lump small items of about 
equal life expectancy. 

There is no short cut to pricing the 
cards. Original cost records, files of old 
invoices, and contracts must be run 


down, and the spotty information thus 
secured has to be filled in from the 
master mechanic’s files and memory, old 
appraisals (to be used with discretion), 
and manufacturers’ price records. The 
total should tie in with the asset totals 
in the books of account unless they are 
found to be radically wrong. (You will 
have to make out a strong case, however, 
if you expect to revise the cost accounts 
upward. ) 

Finally the condition of each machine 
and its consequent life expectation are 
to be determined. This is a difficult 
problem, in which the mechanical engi- 
neer’s judgment had best be sought. It 
must be borne in mind in this connection 
that the Government takes no cognizance 
whatever of the possibility that a ma- 
chine, a department, or product, or a 
building will most likely be discontinued 
next year or year after next. The In- 
ternal Revenue Division will only be- 
come interested in that fact after it has 
been accomplished. 

So the life of your machine is best 
determined from the past history of that 
machine or other machines like it. If 
machines usually assigned 30 years’ life 
have had to be rebuilt after 15 years, 
the allowable span must evidently be 
shortened. So also with machines that 
are idle or seldom used. For tax pur- 
poses they should be written off. Condi- 
tions of use and upkeep have an all- 
important bearing on the life span, but 
they must be proved, not merely stated. 

The only answer, then, to the applica- 
tion of T. D. 4,422 to your tax situation is 
to be prepared with detailed information 
in some such form as the above, well 
fortified with provable data. It will make 
the tax agent’s job much simpler and will 
insure more favorable action. 


One company keeps its equipment and buildings records on this 8x10™% card 
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The How of a Switch 


to Mass Production 


Story of a plant with a wall down 


the middle. Mass production on one 


side, custom building on the other 


R. J. EMMERT 


Factory Manager 
General Motors Truck & Coach Division 
Pontiac, Michigan 


can come to almost any manufac- 
turer is when one of his products 
begins to sell in such volume that he can 
reasonably begin to think of putting it 
on a mass-production basis. Also, from 
the factory man’s standpoint, this is one 
of the most discouraging times, for until 
the two kinds of production can be sepa- 
rated—and during the entire process of 
separation—the plant is bound to be in 
anything but what we are apt to think 
of as ideal production shape. 
These are not generalities based on 
nothing in particular. They come 
straight out of our own experience dur- 


OQ: E OF THE most hopeful signs that 
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ing the past couple of years. We went 
through this experience, and are ready 
to report that the first hundred years are 
by all odds the hardest. 

Now the difficulties are fairly well 
worked out. Production lines run as 
smoothly as any experienced plant man 
can reasonably expect them to. And we 
can devote some of our waking time to 
thinking about other subjects than how 
to work out the problems caused by an 
upward surge in orders for one part of 
our line of products. 

People are so accustomed to thinking 
of the automotive industries as mass- 
production, straight-line process and as- 


First step was to separate com- 
pletely continuous from job-order 
production. 
still pretty much custom-built 


Motor coaches are 


sembly, that they have a good deal of 
an adjustment to make when they see 
our factory. True, we have continuous 
machining lines, but they are in one of 
our Pontiac plants that does not attract 
much popular attention because it is less 
conspicuous than our assembly plant 
over at the other end of town. And when 
they come into our assembly plant— 
formerly into any part of it, now into 
the side where we keep the miscellane- 
ous assembly jobs—they are pretty cer- 
tain to get a shock. 


Unlike Other G.M. Divisions 


You see, we manufacture motor buses 
and motor coaches and taxicabs and 
trucks ranging from half-ton capacity on 
up to any size you may desire. The bus 
purchaser may want a sleeper model for 
overnight service between two great 
cities; he may want a large size for a 
heavy-traffic run; he may want a small 
size for a feeder line. 

The motor coach customer may desire 
a double-deck job for the boulevard, or 
a small street-car type to supplant an 
unprofitable electric track line, or any 
other kind of coach that you might take 
it into your head to mention. 

The cab operator has his own prefer- 
ences, based on experience or on the 
riding habits of his community. And the 
motor trucker’s requirement depends 
upon the job he performs, which may 
be anything from a handy little pick-up 
on a country estate to a great city’s 
garbage and ash disposal. 

It must by now be apparent that our 
manufacturing problem has little in 
common with that of many General Mo- 
tors divisions which turn out a limited 
range of models in tremendous volume. 
We have been the custom builder of 
working vehicles for transporting freight 
or bulk passengers. And, as an un- 
avoidable consequence, we have built 
many of our products rather than man- 
ufactured them, if the distinction is 
thereby made clear. You cannot afford 
an expensive set of dies to produce side 
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panels for an order of 40 Fifth Avenue 
motor coaches; it is less costly to cut 
them out by hand and shape them one 
by one on a power hammer. 

During the earlier depression years, 
our truck volume was too small to war- 
rant a complete conveyor system. To be 
sure, we had assembly lines, but there 
was so great a diversity of work that 
they could not be operated on the basis 
of a definite quantity per hour. 

Then, along about 1935 our sales vol- 
ume on the small trucks began climbing 
at a steep angle, and we discovered that 
production and building to order are 
two entirely different kinds of manufac- 
turing, with their own problems. 

As originally laid out, our plant is a 
building more than twice as long as it is 
wide. Down the middle of the plant ran 
a lengthwise wall. On one side of the 
wall we built the chassis; on the other, 
bodies. Then the two were brought to- 
gether at one end, and the finished vehi- 
cles rolled out under their own power. 


Kept Them Separate 


The first principle applying to a situ- 
ation such as prevailed when our truck 
volume reached a siz2 sufficient for mass 
production is to separate completely 
continuous and job production. The one 
slows up and interferes with the other, 
since the two types of manufacturing 
are diametrically opposed. For all prac- 
tical purposes, they must be carried on 
in separate factories. There is no harm 
in having both factories under one roof, 
or even in a single room, but the two 
kinds of manufacturing must be kept 
away from each other. 

We brought about the separation by 
putting the truck (production) on one 
side of our dividing wall, and the coach 
(job building) on the other. Before we 
did this, we had to increase the size of 
our plant, which we accomplished by 
building 142,000 additional square feet 
along one side of the main _ building. 
Then we cut apart what had been Sia- 
mese twins. 

A major advantage of continuous pro- 
duction is that it permits the use of 
single-purpose machinery, or other 
equipment that involves too large an in- 
vestment to be profitable on batch man- 
ufacturing. The bulk of our general- 
purpose equipment moved over with the 
coach department, which also includes 
all the other lines except trucks. Some 


On the mass production side of the 
dividing wall are the truck manu- 
Here a 
truck body comes up through the 
hatch to meet the chassis for which 


facturing departments. 


it was originally intended 
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parts of the existing equipment, notably 
the assembly conveyors, remained for 
manufacturing trucks. 

Auxiliary departments, such as stock- 
rooms, tool cribs, and the like, were 
of course rearranged to meet the revised 
manufacturing layout. It might be said 
that what we aimed at in our new layout 
was as complete a revision as might 
have been accomplished had we been 
moving into an entirely different plant 
structure. This, after all, is the proper 
way to go about any task of re-layout. 
If any considerable effort is made to 
retain old locations for the sake of the 
saving in efforts, the actual results 
from the re-layout may fall far short of 
original expectations. 

At the moment when one product of a 
line—in this instance, our smaller truck 
models — emerges from the rest as a 
mass-production job, there exists an op- 
portunity to improve its strategic posi- 
tion far more than by merely getting 
it out of the tangle with the batch items. 
If the product has become so readily 
salable when manufactured under the 
old conditions and on the old equipment, 
certainly there exist ample opportunities 
to lower the cost or to improve the qual- 
ity at the same old cost by adding on 
values saved by the improved processes, 
and passing them on to the consumer. 


More Trucks for More People 


This is exactly what we set out to do. 
First, we knew that by doing a good job 
of cost-cutting we could place our trucks 
in a lower-priced field where they could 
sell in even larger volume. Second, we 
knew ways in which we wished to in- 
crease the values in the trucks by adding 
to the quality here and there. Our new 
layout was planned, then, to permit us to 





lower the price and still to increase the 
quality, which in almost any industry is 
an irresistible way to increase the sale 
of the product. 

For example, we put in completely 
new conveyors for axles.and engines— 
a possibility that had not existed when 
we were using anything from a small 
passenger car engine up to what it takes 
to move the biggest coaches on the road, 
with axles varying proportionately. 


Pay-Off in 20 Months 


We added a parts storage conveyor, 
an overhead chain which makes a loop 
from the incoming railway dock, comes 
over the storage balcony where anything 
may be unloaded at the point for stor- 
age. Then about halfway along the 
balcony it travels over to the old build- 
ing where there is a stretch of about 
100 ft. for unloading at a point which 
meets another conveyor, after which it 
comes back to the balcony and so back 
to the railway dock. 

There is about 1,500 ft. of this parts 
storage conveyor, and it would have been 
altogether impractical before we sepa- 
rated trucks from the rest of our manu- 
facturing. As it is, it carries at all times 
an ample supply of parts for the sections 
it serves, likewise it handles incoming 
parts to the storage balcony and con- 
nects with all the operations in the old 
building—and is paying off its cost at 
the rate of at least 5 per cent per month, 
which simply means that the installation 
will pay for itself in something like a 
year and a half. 

We purchased a good many machine 
tools of modern type, tools that would 
not have paid their way on the old mis- 
cellaneous production, which would not 
today be profitable on the other side of 




















the building, but slice large pieces off 
the truck costs. 

We fairly sprinkled the plant with 
welders, which give us better joints at 
lower costs than before and permit us 
to get completely away from wood in 
our bodies. And we added a good deal 
of pressroom machinery and dies, in- 
cluding a 900-ton press to make panels 
for truck bodies, something we had not 
been able to do for the miscellaneous 
type of manufacturing, but on mass pro- 
duction infinitely more economical than 
hammering out the parts. 

In the truck body department we in- 
stalled three body lines for truck bodies 
—small, commercial, and large miscel- 
laneous. Then we laid out these lines 
to take advantage of mass production 
where it is possible and to use smaller- 
volume methods where these fit. 

For instance, the small bodies go 
through in a steady stream, therefore 
have their own spray booth and ovens. 
The other two sizes fall short of the. vol- 
ume for this single-purpose finish equip- 
ment; therefore the other two body lines 
come together at the end and use a 
joint spray and oven section. The small 
spray booth not only cuts the cost of the 
pick-up truck bodies, but also it gets 
them out of the way of the big stuff. 

In the old final assembly department 
we had two lines. Now we have three, 
for the same general divisions as on 
bodies. The small and the medium truck 
lines are straight production lines with 
rather highly standardized parts. The 
third line is used for the larger, more 
unusual types of product, and is oper- 
ated according to what happens to be 
going through rather than by plan. 


Teletype-Written Control 


All final assembly operations are con- 
trolled by a teletype-writer system. Or- 
ders as originally written up start 
through the body department. When the 
body for a given job has been com- 
pleted, the order goes on the teletype- 
writer to sub-assembly groups, and the 
frame is laid down and chassis assembly 
started. 

The body meanwhile moves slowly 
toward the final assembly line, and by 
the time it arrives and comes up through 
the hatch to the assembly floor, it meets 
the chassis for which it was intended. 

This to anyone unfamiliar with auto- 
mobile manufacturing sounds pretty im- 


press. 
order for 40 motor coaches 


Roof panels for truck bodies were 
formerly hammered out on an air 
hammer, are now more economi- 
cally produced on this 900-ton 
This wouldn’t work on an 


pressive, and as though we carry a huge 
stock of finished bodies. Actually, it is 
a matter only of minutes after the frame 
starts along the line that the chassis is 
assembled ready to mount the body upon 
it. But it is worth remarking that any 
such procedure would not be possible in 
the batch-production side of our factory 
because without mass-production meth- 
ods the chassis could not be turned out 
either so rapidly or so close to schedule. 


A Big Improvement 


We do our best to have the body and 
chassis of a large motor coach ready at 
the same time, but if we hit it within 
24 hours we are doing not badly. 

It is inevitable that scheduling must 
be less exact in the type of manufactur- 
ing that lacks the volume for conunuous 
production. We have really made no 
considerable changes in our manufactur- 
ing methods or in our fundamentals of 
layout in the motor coach production de- 
partments. The work here moves along 
a track or erection line, with the sub- 
assembly and fabrication lines coming 
in chiefly from the sides to meet the 
main lines. This is, so far as we know, 
the best-known method of doing this 
type of manufacturing. 

The operation has been greatly im- 
proved, however, by getting the truck 
production removed and distinct. In- 
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stead of having space crowded with 
parts and semi-finished production in- 
tended for the large volume of trucks, 
we have things pretty well clear so that 
the flow of work can be unimpeded. The 
result is better coach and bus produc- 
tion, with a saving in costs and an im- 
provement in delivery schedules. 

There are other advantages which are 
likewise mutual to both types by reason 
of separating the manufacturing. For 
example, in sheet metal work the toler- 
ances on high-speed production parts 
must be closer than on the more leisurely 
coachwork where there is time for fitting 
and filing. On the other hand, finish 
standards for a bus are much different 
from those on a one-ton truck. We have 
accordingly been able to separate our in- 
spection, with benefits to both products 
and savings to the manufacturing de- 
partment. 


How Did We Ever Manage? 


In fact, our experience throughout has 
been so satisfactory since the two kinds 
of manufacturing were walled apart that 
we wonder how we ever managed to get 
along with the two crowded together. 
And to other manufacturers faced with a 
comparable problem we can pass on this 
experience of ours for whatever it may 
be worth to them in overcoming their 
difficulties. 
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Harris & Ewing 


CARTER FIELD 


Washington Correspondent 


HE wages and hours bill is not 
[Teena It is just sleeping. It is wait- 

ing for a Fairy Prince to come 
prancing up on a New Deal steed, 
armed with a magic formula, which will 
not only waken the sleeper, but will aid 
her in a crusade to rescue all the poor, 
oppressed wage slaves. 

There are plenty of fairy princes, but 
no one of them has found the magic 
formula yet. In fact to all present indi- 
cations it seems as though magic will 
have to be used in constructing it, and 
Washington observers are growing skep- 
tical of all the magicians hereabouts. 


Something Innocuous Needed 


The formula is nothing short of a 
system of federally imposed limitations 
on maximum hours and minimum wages 
which 218 members of the House and 
49 senators would rather vote for than 
against. Or to put it more bluntly, that 
this number of representatives and sena- 
tors would be less afraid to vote for 
than against. 

There is no necessity of producing 
something that a majority of each House 
of Congress actually favors. Just some- 
thing that would be so innocuous that 
it would not rouse too much bitterness, 
while to vote against it would brand the 
dissenter as being the friend of the 
exploiting employer. 

Let’s take a quick look at the diffi- 
culties. 

First there is the question of who 
would enforce the law. This runs into 
labor union politics. William Green and 
his lieutenants in the American Federa- 
tion of Labor are afraid that any new 
board which Roosevelt might appoint 
would play into the hands of the CIO. 

President Coolidge once complained 
that most farm leaders would rather the 
farmers not be saved than be saved by 
anyone else. 

This might be said of Green now, in 
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Make no mistake. The President 
hasn’t changed his mind about 
the wages and hours bill. Only 
thing lacking is a magic formula 
to put it back in circulation. Just 
let someone discover the formula. 
Then a day of debate in the 
House, a Senate motion to accept 
the House plan—and presto! 
there’s your wage and hour regu- 


lation and all that goes with it 


fact it is being said, but it is hardly 
fair. Green conscientiously believes that 
CIO success would lead to a condition 
which would be worse for all labor, and 
worse for all citizens. But to the sug- 
gestion that control be lodged in the 
Department of Labor, there is instant 
opposition from many quarters. Green 
himself does not like it, thinks little of 
Madame Perkins. John L. Lewis feels 
no rush of enthusiasm for the first 
woman cabinet member. Congress proba- 
bly thinks less of her than either. 

Too many Southerners in Congress 
still remember the untactful remark of 
La Perkins before she was warm in her 
cabinet seat, to the broad general ef- 
fect that if folks in the South would 
just stop going barefoot there would be 
more employment in the shoe factories. 
Too many senators and representatives 
have been high-hatted in her office, not 
just ignored on patronage but kept wait- 
ing for interviews. 

Green himself offered to solve this 
part of the magic formula. He proposed 
not to have any administrative force 
at all. His idea would be to write what 
could and could not be done into the 
law, and leave all enforcement to the 
local district attorneys. 


Not the New Deal Way 


But there are two strong objections to 
this. It is not the New Deal way of 
doing things. It does not fit into the 
general scheme of concentrating power 
in the federal government. And, flowing 
out of this, it would leave the door open 
to federal district attorneys winking at 
violations if local sentiment demanded it. 
So a great many senators and representa- 
tives could not bring themselves to vote 
for this. 

Which leads to another serious diffi- 
culty—the geographical differential. It 
was a Southern group in the House, 
egged on by the little sawmill owners 


and manufacturers south of the Potomac, 
who ditched the bill in the last regular 
session. It was the same Southern group 
which first made a deal with the city 
congressmen, in order to save the farm 
bill, but then broke away and forced 
the re-commitment of the bill. 

There is a small minority sentiment 
in the South who believe that if their 
employers paid the same wages and 
worked their labor the same hours as 
their Northern competitors the results 
would not be as disastrous as the major- 
ity of Southerners think. They suspect 
that just maybe the Southern employers 
could draw better workers from the 
North, attracting them by lower living 
costs and hence larger actual wages, so 
far as buying power is concerned. But 
this is a very small minority. If it 
should grow, that would help out a lot 
on the magic formula. 

Another ingredient that would help 
tremendously in the magic formula 
would be a revival of business. There is 
a very definite fear in the minds of many 
House and Senate leaders that any fur- 
ther injection of government control in 
industry during the present doldrums 
might have a very harmful effect. 

But never forget that the formula 
would be enough. This bill still has the 
technical advantage of having passed 
the Senate. It will retain that until the 
present Congress dies. Which gives quite 
a long time, or until January 1, 1939. 
If the magic formula is discovered, all 
that would be necessary is one day of 
debate in the House, and a motion in 
the Senate to accept the House plan. 
Meanwhile the lady sleeps. 


Just as this page goes to press (De- 
cember 21) the New York Herald- 
Tribune reports as follows: 

“A ... group, composed of proponents 
of the Black-Connery wage-hour bill, 
which was recommitted on Friday by a 
vote of 216 to 198, was more communi- 
cative. They said they had discussed the 
wage-hour bill with the President and 
had assured him that they would con- 
tinue their efforts to get action in the 
next session in line with the President’s 
view ‘to provide a stabilized economy 
when linked with the long-range farm 
control program.’ 

“Tt was learned from other sources that 
this constituted one of the particular 
items of the President’s talk with the 
high command. His insistence that the 
wage-hour bill be enacted into law 
would brook no interference, even when 
it was pointed out that it was almost 
a legislative impossibility for the bill 
to be brought out of committee, particu- 
larly in face of the sectional ill-feeling 
which has been stirred up.” 
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Going to Make a Profit? 


Profit-or-loss statements provide the answer, but 


always too late. Forecasting predicts the result. 


gives you time to take whatever “steps” are needed 


directors accepted the annual profit- 

or-loss statement with calm compla- 
cency if it showed a profit, with a flare 
of temper if it showed a loss. Little or 
no inquiry was made into the causes for 
either result. In the event of a loss, 
the management was censured, and 
warned to make a better showing the 
next year, or else—. Then the state- 
ment was neatly filed away, with little 
or nothing done about it. When the 
next statement was issued, the procedure 
was repeated. 

No longer can management afford to 
sit patiently by and await the annual 
report. Even the monthly statement does 
not suffice. Forecasting is the order of 
the day. 

Today management demands to know 
and should know in advance the causes 
for profits or losses. If a profit, why not 
a more substantial one? If a loss, why 
was it sustained? 


|: DAYS GONE BY officers and 


Predicts the Future 


A  profit-or-loss statement recounts 
what has happened in the past; a pre- 
determined statement predicts with rea- 
sonable accuracy the events of the 
future. While the former is of some 
value in planning for the future, the lat- 
ter obviously is of greater value, for it 
forecasts results under certain condi- 
tions, and warns that results expected 
will not be achieved when conditions 
change. Management is, consequently, 
able to adopt remedial measures in time. 

The predetermined statement serves 
as a pattern. When it is followed, we 
know in advance we'll get a certain re- 
sult. When it is deviated from, we 
know in advance we'll end up with 
another result, and we'll know the reason 
why. Of course, the pattern requires 
revision from time to time. But we are 
never in the dark as to whether we are 
making money or losing it. 
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SAMUEL N. SELMAN 


Manager, Fox Chase Knitting Mills, Inc. 


Philadelphia 


It is a truism that profits or losses 
start from sales. The product must be 
sold and paid for before a profit is 
realized or a loss definitely sustained. 
Consequently, the predetermined state- 
ment embraces both sales and produc- 
tion activities. 


Production Estimates 


First step in forecasting the future is 
to estimate the number of units, in the 
several styles and qualities, that the 
production department can manufacture. 
Table I indicates in number of dozens 
(all figures are fictitious) what we can 
produce of each style on the various 
types of equipment. It shows the ex- 
pected dozens of first quality, irregulars, 
and seconds. The estimated percentages 
of each classification that we shall prob- 
ably produce are figures arrived at from 
past experience. 

We estimate the selling prices and 
compute the sales volume of each style 
and quality. If we total these figures 
we have the estimated sales volume for 
the entire output. 


Next step is to estimate costs. Table - 


II shows what we expect materials 
and direct labor costs to be. These are 
our direct costs which will vary with 
our sales volume. 


List of Burden Items 


Table III lists items constituting bur- 
den—variable and non-variable costs. If 
we want to know the burden ratio, we 
find that dividing total burden $148,015 
by direct labor cost $393,050 gives the 
figure 0.377. 

We now have all figures necessary to 
determine what profit or loss will result 
from capacity operation. Table IV 
shows this in total and by each classifi- 
cation. 

Assuming that material and labor 
costs and the variable costs listed in 
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Table III vary in direct relation to 
sales, profit or loss at varying sales 


volume can be calculated. If we add 
the variable costs 
ENE > ws cc eesuwec’ .. $360,150 
RB sodA vaeuue ess 393,050 
MU -Scinsadack owas 48,000 
$801,200 


we see that their total is 82 per cent of 
the sales income $978,381. Applying 
this ratio at different volumes, we see 
by Table V that at 85 per cent capacity 
we break even, and at less than that 
volume lose money. This gives our 
sales department some idea of what 
quota it must shoot at. 


A Picture of What’s Ahead 


Our computations and tables give us 
a picture of what we may expect under 
certain conditions. We can plan daily 
to overcome some or all of the things 
that undermine profits. For instance, 
if we succeed in reducing the percent- 
age of seconds we have definitely in- 
creased our profits. We learn’ from 
Table IV that our percentage of net 
profit to sales in the three classifica- 
tions will probably be as follows: 


SF GMP iwi He cecnciicss 3.1% 
1B RP hes chinsetiivlos 1.7% 
OP SE ake dsc cas ch nae 2.8% 


It is quite evident that there is some- 
thing wrong in the 45-gage bracket. A 
study of the situation may show that 
the selling price is too low, the per- 
centage of seconds too high, the mate- 
rial waste excessive, or any number of 
other reasons. 

The salient point of the whole pro- 
cedure in predetermining profit or loss 
is that one has a good idea in advance 
what the result will be. In facing a 
new year, you look down a well-lighted 
avenue instead of a dark alley. 














TABLE I—MAXIMUM SALES 






































42 Gage 
First Quality Irregulars Seconds 
Total Selling Selling Selling - 
Style Dozens Dozens Price Amount Dozens Price Amount Dozens Price Amount Total 
100.... 35,000 (80%) 28,000 $5.50 $154,000 (14%) 4,900 $4.50 $22,050 (6%) 2,100 
200.... 25,000 (80%) 20,000 6.50 130,000 (14%)3,500 5.00 17,500 (6%) 1,500 
300.... 25,000 (75%) 18,750 7.50 140,625 (13%) 3,250 (12%) 3,000} $4.00 $30,000 ........ 
400.... 10,000 (80%) 8,000 6.00 48,000 (14%)1,400} 4.75 25,413 (6%) 600 
500.... 5,000 (80%) 4,000 6.00 24,000 (14%) 700 (6%) 300 
Fotal.. 100,000 78,750 $496 , 625 13,750 $64,963 7,500 $30,000 $591,588 
45 Gage 
600.... 5,000 (78%) 3,900 $7.00 $27,300 (16%) 9800 (6%) 300 
700.... 20,000 (77%) 15,400 7.25 111,650 (16%) 3,200} $4.75 $22,800 (7%) 1,400} $4.00 $8,200 
800.... 5,000 (77%) 3,850 7.25 27,913 (16%) 800 (7%) 350 
Total.. 30,000 23,150 $166, 863 4,800 $22,800 2,050 $8,200 $197,863 
48 Gage 
900.... 16,000 (75%) 12,000 $8.50 $102,000 (13%) 2,080) $5.00 $17,150 (12%) 1,920) $4.00 $13,080 
1000... 9,000 (70%) 6,300 9.00 56,700 (15%) 1,350 (15%) 1,350 
Total.. 25,000 18,300 $158,700 3,430 $17,150 3,270 $13,080 $188,930 
Grand 
Total. 155,000 $822,188 $104,913 $51,280 $978,381 
TABLE II—MATERIALS AND LABOR COSTS TABLE I1I—BURDEN 
42 Gage Non-Variable Costs 
Material Direct EROS Sos Se $25 ,000 
Total Cost per Labor Cost WOMIPIROOS, ooo os os oa ee eee 2,500 
Style Dozens Dozen Amount per Dozen Amount TH S63 kee ee 2,500 
ARR etme 35,000 $2.00 $70,000 $2.20 $77,000 a NIRS Bets fA Ca 5,000 
Mes sess A 25,000 2.25 56,250 2.40 60,000 PERE EEES ES ESTE EE 50,000 
Be oe vata ere ven 25,000 2.35 58,750 2.60 65,000 Maintenance................. 3,000 
ee ee A 10,000 2.10 21,000 2.30 23,000 Electricity. .......-..5...25-- 2,500 
OR ie 5,000 2.15 10,750 2.30 11,500 GAS... 6. eee eee eee eee 15 
————_ Wate eS Se ae 1.000 
WG Sass 100,000 $216,750 $236,500 Production Supplies........... 3,000 
45 Gage Repairs Bolg wis eine Sa eae a dees 1,000 
TRE IST Bi: CT 2,500 
© ARES ieeeopee oct: 5,000 $2.40 $12,000 $2.50 $12,500 wie ‘ ide 
oe nas cant 20,000 2.50 50,000 2.70 54,000 penis ic REE PN ; 
et eee 5,000 2.60 13,000 2.65 13,250 Peete mE oor eh re a $100,015 
ee... 30,000 $75,000 $79,750 Variable Costs 
: 48 Gage CE ee $25 , 000 
| Re ESS 16,000 2.70 $43,200 $3.00 —-$48, 000 Maintenance............-+--- 6,008 
EE ELS 9,000 2.80 25,200 3.20 28,800 Electricity. .......--++++++++: 3,000 
WG oe one wk es 2,000 
Ts ix aPatiak 25,000 $68, 400 $76 , 800 Production Supplies........... —_ 
TNs ois Sine cametareees 2,000 
Uncles. ccc a aes 2,000 
TABLE IV—PROFIT OR LOSS Tae) Se aeReRRe 
ii : is seca ae NE oe ce ee coun ees $48 ,000 
age age age 0 
Total Munden «.....0%) an. $148,015 
Ine foo Bla. 2. 52 $591,588 $197,863 $188,930 $978,381 Sebastian ate : 
ee ee eS A 216,750 75,000 68,400 360,150 a ee aoa 
ERE aD 236,500 79,750 76,800 393,050 
WR IIOP orn oe ee ew bes 89,161 29 ,906 28,948 148,015 Per cent of Capacity Amount Profit or Loss 
Selling and Adminis- WOE siccase $978,380 $28,165 profit 
ee Sy ca eee a ap wee ree 29 ,606 9,920 9,474 49,000 LEN eee 827,861 Even 
WS os ‘ged os 733,785 16,933 loss 
NN cs ea ie i Se sg $572,017 $194,576 $183,622 $950,215 ee ae 489,190 60,960 loss 


$19,571 $3 , 287 








$5 , 308 


$28, 166 





244,595 104,988 loss 
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Rate the Job Right 


Incentive plans-are no better than base 


rates. More than 18 years of experience 


has taught this concern how to set them 


M. F. STIGERS 
Wage Control Division 
The Goodyear Tire & Rubber Company 
Akron, Ohio 


mental for any incentive plan. If 

there is to be any incentive, em- 
ployees must be able to understand that 
an accurate measurement of each job’s 
money value is being made. 

Our company started back in 1919 to 
evaluate jobs accurately. The system 
we use today is the result of more than 
18 years’ study and research, and while 
basically it contains the same principles 
as our original system, time has brought 
refinements and changes. Much greater 
accuracy is possible with it now, and 
it is regarded both by management and 
employees as a valuable working tool 
in administering wage policy. 

In making a base rate calculation, the 
job evaluator checks the job for the 
presence of 44 different factors. Of 
course, no one job combines all of them; 
some may contain as many as 25, others 
as few as 6 or 8. The 4 factors may 
be divided into three groups—physical 
requirements, mental requirements, and 
job conditions. 

Under physical requirements are in- 
cluded strength required for the most 
strenuous motion involved and total physi- 
cal energy expended by the operator 
during his shift. Mental requirements 
include judgment, observation, planning, 
accuracy, analysis, and several other fac- 
tors. Job conditions include dirt, dust, 
fumes, heat, monotony, noise, and other 
factors peculiar to the job. 


B= rate calculations are funda- 


Rating Made Easy 


When any one factor is found to be 
present, it is necessary to find the extent 
to which it exists. The weight to be 
given to it is indicated by a certain 
number of points. To aid in this rating, 
we have prepared charts for many but not 
all of these factors. For example, we 
ascertain that the heaviest lift or effort 
necessary on a given job is 100 lb. From 
Table I we find that 100 lb. is worth 98 
points. Similarly, we determine how 
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many hours are required to learn a job, 
and obtain the equivalent points from 
Table II. (For tables, see page 154) 

It is of utmost importance that com- 
plete information be obtained about a 
job being evaluated. In uncovering this 
information, the calculator observes the 
operation being performed, questions the 
foreman or supervisor or both, and 
frequently talks with the operators them- 
selves. Past records of the operation 
are studied, and any other source of 
information is made use of. 


While the various factors of a job are 
being graded, comparisons are made with 
other jobs where these same factors are 


present. Evaluations of jobs by depart- 
ments and by factors are kept on file. 
This is to insure that a rating consistent 
with other ratings is arrived at. The 
man who makes the calculations must 
have a wide experience and knowledge of 
jobs in all departments in order to main- 
tain an impartial attitude toward any 
particular job. 

It is only after these comparisons have 
been made, and points awarded for the 
various factors have been thoroughly 
checked, that the total points for the 
job in question are ascertained. If the 
individual factors are properly graded 
and the total points arrived at correctly, 
the result is considered to indicate the 
true relative value of that job. 

The point total is then referred to 
Table III which is prepared in gradations 
of one cent, and the wage rate deter- 
mined. This table is prepared from a 
mathematical formula. 

When the wage level changes, it is 
only necessary to use different figures 
in the formula and prepare a new chart. 
Number of points awarded on a job is 
not affected by changes in wage level. It 

(Continued on page 154) 





Medal to Mogensen 


Blackstone Studios, Inc. 





AT THE ANNUAI. DINNER of the 
Society for the Advancement of Man- 
agement, December 9, 1937, Allan 
H. Mogensen was awarded the Gil- 
breth Medal “for distinguished con- 
tribution to management.” 

The three previous recipients of 
the medal are Dr. Lillian Gilbreth, 
Herbert Hoover, and Ordway Tead. 

Mr. Mogensen has been on the 
editorial staff of Factory since 1930, 
is now consulting editor. 

Well-known concerns for which he 
has done consulting work include 
the Rayon, Cellophane, and Plastics 
Division of E. I. du Pont de Nemours 
& (Co., Graton & Knight, New 
England Confeciionery, Remington 
Arms, Bridgeport Brass, Westing- 
house, Cincinnati Milling Machine, 
Dictaphone Corporation,  Farrel- 
Birmingham, Manning, Maxwell & 
Moore, and Central Hanover Bank & 
Trust Co. 

In the summer of 1937 Mr. Mo- 
gensen instituted the Work Simpli- 
fication Conference for industrial 
executives, held at the Lake Placid 
Club, Lake Placid, N. Y. 





FACTORY MANAGEMENT and MAINTENANCE 












important characteristics of lubri- 
cating oils, were discussed in the 
July and November issues, respectively. 
A number of other characteristics are 
of varying significance. Collectively 
they form the basis for oil specifications. 

With continued improvement in pe- 
troleum technology and lessened influ- 
ence of the source of the raw material 
upon the nature of the product, buy- 
ing on specification has become closer 
and closer to necessity. 

Customary specifications of lubricating 
oils are made with respect to the fol- 
lowing: gravity, flash point, fire point, 
viscosity, pour, color, carbon residue, 
resistance to emulsification, and acidity. 

Recently other specifications have be- 
come more or less frequently, but as 
yet not generally, included. They are: 
stability, viscosity index. 

From the above enumeration it is pos- 
sible to learn nearly everything about 
lubricating oil value except those facts 
which must be learned solely through its 
use. Taken pessimistically this statement 
might be interpreted as saying that we 
become aware of everything except the 
value of the lubricant. Realistically, 
these tests signify whether the oil is free 
from avoidable bad qualities, and pos- 
sesses certain characteristics which have 
been found to be associated with efficient 
operation. 


\ TISCOSITY AND OILINESS, two 


What They Mean 


The tests are possessed of varying 
significance. They are somewhat inade- 
quate and will doubtless be slowly 
augmented as analytical methods are de- 
veloped. As was mentioned in the pre- 
ceding article, the quality of oiliness is 
one which as yet cannot be purchased 
on specification alone. Eventually it and 
other important properties may become 
subject to accurate specification. 

Of these tests we have seen that vis- 
cosity is of unusual importance. Since 
it has previously been discussed at 
length, it alone will not be covered here- 
after. : 

By itself alone, specific gravity or the 
density of an oil completely lacks sig- 
nificance in lubrication. 

What significance it does possess is 
purely associative or correlative. Ex- 
perience has shown that gravity when 
considered along with other character- 
istics can supply valuable information 
as to the durability of an oil; the effect 
which temperature has upon it; how 
well it will resist deterioration; and 
something of what can be expected in 
the way of oiliness. Nevertheless, on 
none of these points will gravity furnish 
us with entirely reliable information: 
probabilities only are indicated. 

In this country gravity is usually ex- 
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What Specifications 
for Lubricating Oils? 


Some characteristics of oils mean much, others 
little; taken together they help to indicate 


probable behavior under operating conditions 


JOHN W. POOLE 


Consulting Lubrication Engineer 


New 


pressed in degrees A.P.I., a system simi- 
lar to, but not identical, with Baumé. 
Very roughly, A.P.I. varies inversely with 
specific gravity. That is, the greater the 
A.P.L, the lower the specific gravity of 
the oil. 

Oils whose viscosity is affected com- 
paratively little by changes in tempera- 
ture are characteristically of high gravity 
(A.P.I.) when compared to other oils 
of the same viscosity. The same state- 
ment is true of stability and the re- 
sistance of an oil to sludging. For this 
reason high-gravity oils have come to be 
considered high-quality oils. From the 
viewpoint of oiliness the situation is 
likely to be reversed. That is, “high- 
quality” oils are frequently, but not in- 
variably, less oily than are so-called 
“lower-grade” oils. 

The limits of what may be termed 
high gravity and low gravity (A.P.I.) 
are by no means precise. For one thing, 
oils which could be considered to be of 
identical type decrease in A.P.I. with 
increasing viscosity. Roughly the follow- 
ing criteria are valid: For straight pe- 
troleum lubricating oils of 45-60 sec. 
Saybolt Universal Viscosity at 210 deg. 
F., an A.P.I. gravity of 28 deg. or more 
denotes a high-gravity oil of high dura- 
bility. For the same viscosities an A.P.I. 
of 23 deg. or less indicates a less durable 
oil, but a more “oily” one. 

For more viscous oils, those in excess 
of 100 sec. S.U.V. at 210 deg. F. may be 
considered as high or low when re- 
spectively higher in A.P.I. than 24 deg. 
or lower than 20 deg. These figures are 
approximate and illustrative only. Oils 
which are intermediate in viscosity and/or 
gravity can reasonably be expected to 
be intermediate in other respects. Also, 
exceptions will occur, although most er- 
roneous impressions that might possibly 
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be drawn from these statements can be 
eliminated by perusal or comparison of 
other specifications. 


Flash and Fire Points—These two 
items are a rough index of volatility. 
For operation at temperatures under 200 
deg. F., or in air-tight containers, their 
significance is practically nil. Under 
other conditions they serve as indicators 
of the tendency to evaporate. For a 
single oil their utility is limited, but 
when two oils are jointly considered the 
flash and fire points show the relative 
tendencies toward loss by evaporation. 


Higher Flash, More Mileage 


Their value is illustrated by automo- 
tive use. The reason why one oil will 
be consumed slower than another in a 
given automobile engine is almost with- 
out exception due to differences in evap- 
oration. Almost the sole criterion of 
“miles per quart” is flash point. The 
higher the flash, the greater the mileage. 
The same will be true for other uses at 
high temperatures where air or gases 
have access to the oil. 

Other information to be derived from 
flash and fire points has little value other 
than to the manufacturer of the oil in 
question. 


Pour Point—The pour point of an oil 
is presumed to be that temperature be- 
low which an oil is non-fluid. More 
exactly, it is a temperature at which, or 
above, the oil will flow. Since the test 
is made with care to avoid disturbing the 
oil, and “working” an oil tends to de- 
press the flow point, there is reasonable 
expectation that when an oil is in use its 
fluidity will persist for 10-15 deg. F. 
below the guaranteed pour. 

An oil that is materially below its pour 
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point resembles a grease and behaves 
much like one. Under strongly forced 
feed, for use under high bearing pres- 
sures, it sometimes proves to be an ex- 
cellent lubricant. However, it is usually 
not good practice to use a lubricant at 
temperatures below its pour, although 
even this precaution is no positive assur- 
ance of sufficient mobility. 

A pour point below the temperature 
of use is no guarantee that oil is sufh- 
ciently fluid for dependable lubrication. 
An oil which is technically fluid at a 
low temperature may be so extremely 
viscous that its entrance to a bearing will 
be more difficult than if it were a soft 
solid. The undesirability of using an 
excessively viscous oil was discussed in 
the July issue. 


Color—This characteristic has no true 
relationship to the value of a lubricant, 
provided all of the other conventional 
specifications are given. To be sure, if 
other tests are lacking, color is indica- 
tive of certain strong probabilities, but 
since these probabilities are far from 
certainties, color should not be regarded 
as a standard of value. 


No Color Line 


It is a regrettable fact that great sig- 
nificance is usually attributed to “good” 
or “bad” color in the sense that an oil is 
light or dark. As a heritage of the days 
before oil testing was reasonably well 
developed, a light-colored lubricant is 
likely to be highly regarded, the op- 
’ posite being true of dark oils. As a mat- 
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ter of fact, a light color may mean that 
the refining processes have been so 
drastic that certain very valuable com- 
ponents have been removed. It may even 
be that steps taken to remove color have 
introduced deleterious substances, which 
will lead to corrosion or fouling of lines 
and bearings. 

To sum up: Color will tell nothing 
which cannot be revealed by other tests, 
and where the results of such tests are 
available its significance is nil. In the 
absence of these tests, color is some in- 
dication of the degree to which the oil 
has been refined, but its interpretation is 
so unreliable that the other tests must 
be made anyway. Unless the matter of 
discoloring goods is a factor, color speci- 
fications should not be enforced. 


Carbon Residue—This test is a partial 
indicator of the tendency of an oil to 
deposit carbon at high temperatures 
(800 deg. F. or above). At moderate 
temperatures it can be entirely ignored. 
Furthermore, the correlation between 
carbon deposition and carbon residue is 
not all that could be desired. It can be 
said, however, that at temperatures in 
excess of 800 deg. F., oils of higher 
carbon residue will probably tend to de- 


‘ posit more carbon. 


The more viscous an oil, the greater 
must be the carbon residue, other things 
being equal. Oils of low A.P.I. gravity 
tend to deposit fluffy, soot-like carbon, 
which is partly self-purging. In conse- 
quence, a large amount of carbon of the 
latter type may be less bothersome than 
a small amount of hard carbon. 
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Specifications covering carbon residue 
may reasonably require that it shall not 
exceed the following amounts. For highly 
refined products of: 


Less than 200 viscosity at 100 deg. F. 
—trace 

Less than 175 viscosity at 210 deg. F. 
—0.3 per cent 

Less than 125 viscosity at 210 deg. F. 
—0.8 per cent 

Higher than 125 viscosity at 210 deg. 
F.—2.5 per cent 


Dark-colored cylinder stocks, if very 
heavy, may reasonably contain up to 4 
per cent carbon residue. 

For uses where a low carbon residue 
is especially important more rigid re- 
quirements than these can be met for a 
price. 


Resistance to Emulsion—High _re- 
sistance to emulsification is theoretically 
desirable in many uses of lubricating 
oils. In many cases, however, the value 
would seem to be little more than the- 
oretical. 


Not Always Important 


For example, it is desirable that a 
winter automobile oil be non-emulsify- 
ing so that water collected in the crank- 
case will not combine with the oil to 
form a semi-frozen mass which clogs 
lines, prevents oil from reaching bear- 
ings, and otherwise impedes lubrication. 
Actually, a high resistance to emulsion 
is likely to be a transitory property, 
after the oil has been subjected to driv- 
ing conditions. At high speed, the oil 
shortly gets dirty and small quantities 
of it become changed to emulsifying 
agents, of which very little is necessary 
to ruin emulsion specifications. 

Only where the oil is to be used in a 
clean system, operating always at mod- 
erate temperature with air excluded, 
does there appear to be much point in 
insisting strongly upon non-emulsifying 
qualities. On the other hand, this 
specification is a vital one for high- 
speed turbines. 


Acidity—Except when they are de- 
signed for special uses, such as extreme- 
pressure lubrication, lubricating oils 
should be chemically neutral. If 20 
c.c. of an oil are mixed and shaken 
with an equal amount of water contain- 
ing phenolphthalein indicator the water 
should not change color. One drop of 
tenth-normal NaOH solution should 
give a definite pink. 

Acid oils may be destructive to met- 
als; in addition they are very likely to 
be unstable and to produce sludges and 
tars which become deposited in a lubri- 
cation system with disastrous results. 
Active acidity is rarely encountered in 

(Continued on page 160) 
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When Transformers. 


Get Old 


Losses may be so high that it will pay to 


replace or rebuild them and get advantages 


made possible by better materials and design 
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the connecting link between in- 

coming power lines and the plant 
distribution system; hence they are one 
of the most important pieces of equip- 
ment in the plant. On the other hand, 
since they perform their function. si- 
lently and with a minimum of attention 
it is easy to take them for granted. To 
be sure, need for periodic inspection 
and maintenance is usually recognized, 
but it may not be so well known that 
improvements in transformers have been 
quite as marked as in most other types 
of equipment. Therefore, many trans- 
formers now in use are obsolete. 


The age at which obsolescence occurs 


G ie conne TRANSFORMERS are 





will vary with the circumstances. Where 
lightning protection is very important, 
it may be noted that great advances 
have been made in the past few years 
in building transformers capable of 
withstanding high surge voltages. In 
such cases an investigation of the surge 
strength should be made of all units 
even though they are not more than six 
or eight years old. 

Developments in transformers have 
increased both their reliability and 
economy. Major improvements over the 
past three decades include: 


1. Use of Silicon Steel for Transfor- 
mer Cores.—Silicon steel, first used 
about 1906, has greatly reduced iron 
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losses. There has been a steady im- 
provement in core iron, so that new iron 
in a unit 15 years old or more will often 
reduce the iron loss to one-half or less 
of its original value. 


2. Welded Tanks and Mechanical 
Parts—Cast iron was used for many 
years in the construction of tanks and 
the mechanical parts of transformers. 
All-welded construction has been used 
since about 1920. Now tanks can be 
made leakproof, thus eliminating a com- 
mon source of annoyance. The freedom 
from leaks practically eliminates con- 
tamination of the oil with water. 


To Stand Short Circuits 


When power systems were small it 
was not considered necessary to make 
transformers withstand short circuits on 
the basis that voltage could be main- 
tained. With the growth and _intercon- 
nection of power systems, the bracing 
and thermal capacity of the windings 
of many old transformers became in- 
adequate for a dead short circuit. Mod- 
ern transformers are braced by struc- 
tural members designed to withstand 
the forces generated by short circuits, 
with the current limited only by the 
impedance of the transformer. 


3. Oil Protection—Development of a 
gas-tight tank made possible the use of 
an inert gas above the oil to protect it 
against sludging or oxidizing from con- 
tact with oxygen in the air when at 
high temperatures. This feature makes 
it safe to operate transformers at higher 
oil temperatures without damage or ex- 
cessive maintenance. The cushion of 
gas above the oil prevents violent ex- 
plosions and throwing of oil in the event 
of an internal fault. 


4. Bushings—The development of re- 


Improvements in core iron have 
resulted in a steady drop in trans- 
former core losses. Frem_ this 
curve it is possible to estimate the 
approximate reduction in_ iron 
‘losses obtainable with new or re- 


_ — _ built transformers, as compared 
: with present equipment 
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liable bushings was one of the first steps 
in preparing for higher transmission 
voltages. Rapid strides have been made 
in the design of bushings of all types 
since the introduction of the condenser 
bushing in 1909. Insulation levels of 
bushings are now coordinated with the 
insulation levels of transformer wind- 
ings so that, should all other protective 
devices fail, the bushings will flash over 
at a voltage below the strength of the in- 
sulation, except on very  steep-front 
surges, thus protecting the windings. 
Many mechanical improvements have 
also been made in the construction of 
bushings, reducing deterioration and 
maintenance to a considerable extent. 


5. Insulation—Early transformers were 
built with scant data on the impulse 
strength of insulation. Means for pro- 
ducing surge voltages and methods of 
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measurement had not been developed. 
Extensive research, made possible by 
the surge generator and cathode ray 
oscillograph, has contributed a great 
deal of knowledge about the effects of 
surges on insulation structures, and 
means for’ increasing the strength of in- 
sulation to withstand these surges. Many 
insulation practices in common use a 
few years ago were very poor in the 
light of present knowledge. 

Practically all transformers built be- 
fore the surge-protected construction 
was developed require protective gaps 
with spacings considerably below pres- 
ent recognized standards, if they are to 
have the same factor of safety as new 
units. Reduced gap settings introduce 
the inconvenience of circuit interruption 
if the gap functions to protect the trans- 
former. 

The 


insulation in new transformers 


meet =—s-: This 1,667-kva., single-phase, shell- 
P type transformer was built about 
25 years ago 


is coordinated with bushing and pro- 
tective gap flashover strengths so that 
insulation failures may be considered 
very unusual. 


6. Losses—Improvements in materials 
and design have so greatly reduced 
transformer losses that it will often be 
found uneconomical to use transformers 
more than fifteen or twenty years old, 
due to their high losses. 

When considering the replacement, 
rebuilding, or repairing of old trans- 
formers all of these facts merit con- 
sideration. General improvements in 
construction, both mechanical and elec- 
trical, may be difficult to evaluate di- 
rectly. Their importance will vary with 
each installation. The cost and incon- 
venience of a shutdown due to the 
failure of an old transformer, and the 
relatively high cost of maintenance, 
should be important factors in deter- 
mining the economy of replacing them. 


Figuring the Savings 


Savings due to reduced losses of a 
new or rebuilt unit can be directly 
evaluated. The investment which can 
be economically made to save these 
losses may be determined as follows: 


1. Determine the losses of the trans- 
former either by measurement or from 
the manufacturer’s test records. On 
very old units the iron loss should if 
possible be determined by test, since 
considerable increase may have occurred 
due to aging of the iron. 


2. Obtain from the manufacturer the 
losses guaranteed for a new unit. If 
the load has increased since the trans- 
formers were first installed, it is possible 
that they may be replaced by fewer 
banks of larger units, thus reducing 
both the cost per kva. and the losses. 


3. Calculate the actual saving per 
year due to the reduced losses. This is 
obtained as follows: 

For iron loss, calculate losses saved 
in kilowatts times hours per year trans- 
former js on line times cost per kilo- 
watt-hour. 

For copper loss, calculate losses saved 
at full load in kilowatts times hours per 
year transformer is on line times (r.m.s. 
load factor)? times cost per kilowatt- 
hour. 

Then let Z = value of the combined 
iron and copper losses, saved per year, 
with either a new or rebuilt transformer. 

I = Investment which can be made to 
save L and retire the investment in Y 
years. 
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R = Interest rate and profit demanded 
on the investment. 

Y = Expected life of new unit or years 
of life in old unit after rebuilding. 


The total investment must be returned 
in Y years in yearly payments; there- 
fore, the total investment can be con- 
sidered to be made for only half the 
time, or for the whole time of Y years 





at 4 R. 
Then, J <— 
L 
(R--2)-+-(/-+-Y) 


For example, consider a 1,500-kva., 
three-phase transformer built in 1915, 
and assume these conditions: 


Iron Loss, Copper Loss, 
Watts Watts 
Old unit Old unit 
9,640 16,750 
New unit New unit 
5,470 11,000 
Rebuilt unit Rebuilt unit 
5,470 16,750 


When considering replacement with a 
new unit the load factors, costs of en- 
ergy, and demand charges may differ 
widely with each case; hence calcula- 
tions are merely illustrative. . 

Load Factor = R.m.s. Load —- Maxi- 
mum Demand 

R.m.s. Load Factor = 50 per cent, 
based upon a maximum demand of I,- 
500 kva. 

Hours per year transformer is on line 
= 8,760 

Demand Charge = 25 cents per kva. 
per month for excess over 1,000 kva. 


This is a shell-type transformer, 
rated 20,000 kva., single-phase 




















Cost of energy: 

First 1,000 kw.hr. per month at 3 cents 
per kw.hr. 

Next 40 kw.hr. per kva. of billing de- 
mand at 2 cents per kw.hr. 

Next 40 kw.hr. per kva. of billing de- 
mand at 1 cent per kw.hr. 

Additional kilowatt-hours at 0.5 cents 
per kw.hr. 

Saving in iron loss per year = 4.17 X 
8,760  $0.005 = $183 

Saving in copper loss per year = 5.75 
xX 8,760 & (0.50)? & $0.005 = $63 

Saving in cost of energy due to ap- 
proximately 10 kw. less demand = 400 
kw.-hr. X $0.01 & 12 = $48 

Saving in demand charge = 10 kw. X 
$.25 &X 12 = $30 per year 

Total savings per year = $324 

The investment which can profitably 
be made to save this loss with an inter- 
est and profit rate of 6 per cent and an 
expected life of twenty years for the 
new transformer is: 


1=324---[0.03+- (1-20) ]=324--0.08 
= $4,050 


A new transformer of this rating will 
cost approximately $5,000. In order to 
justify the purchase of a new unit, 20 
per cent of the cost must be charged to 
greater safety, reliability, and reduced 
maintenance. Due consideration of these 
factors is likely to justify the additional 
investment. 

In many cases where larger, new units 
can be used to replace two or more 
smaller, old units, or where three-phase 
can be used instead of single-phase, the 
value of the losses alone will justify the 
change. 

If it is found to be uneconomical to 
purchase a new unit, after all factors 
have been considered, it may be eco- 
nomical to rebuild the old one. Im- 
provement in the iron loss accounts for 
the greater part of the reduction in 
losses. If the transformer previously 
used as an example were to be rebuilt, 
using the best iron now available, the 
iron loss would be reduced to 5.5 kw. 
This loss is worth approximately $241 
per year, from the previous calculations. 
Using the same formulas as before, but 
assuming that the transformer will be 
used ten more years after the iron has 
been renewed, the amount which could 
be invested economically is: 


I = 241~(0.034-0.1) = $1,854 


New iron for this unit would cost 
approximately $1,200, leaving $650 for 
the labor of tearing down and rebuild- 
ing. This cost should rightfully be 
charged to maintenance, since after tear- 
ing down and rebuilding, replacing any 
damaged parts, tightening and _thor- 
oughly cleaning all parts, the trans- 
former should give more years of service 
than it otherwise would. 
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The reduction in losses, due to the 
use of new iron, will reduce the operat- 
ing temperature of the transformer at 
normal rating, or will permit increasing 
the, rating. This increase in rating, 
where needed, will pay for a consider- 
able part of the cost involved in rebuild- 
ing the unit. 

During the process of rebuilding with 
new iron the condition of the trans- 
former can be determined. If the in- 
sulation is in good condition, there will 
be more confidence in the transformer’s 
ability to withstand the overloads and 
over-voltages sometimes encountered. It 
is advisable to tear a transformer down 
before ordering new iron or repair parts, 
since the condition of the coils and in- 
sulation may influence the decision to 
rebuild or replace the transformer. 

The following table gives approximate 
costs of the main parts of a power trans- 
former as a per cent of the cost of a 
complete new unit: 


Part Per Cent of Cost of 
New Transformer 


Core and coils, com: 


pletely assembled 70 
Core iron 25 
Coils and insulation, 

assembled 40 
Tanks, base, and 

cover 30 


It is advisable to make such an econo- 
mic study of all transformers more than 
15 years old, even though immediate re- 
placement or rebuilding may not be con- 
templated. In the event of failure, when 
repairs or replacement must be made at 
once, time is not available to make the 
studies necessary to arrive at the best 
decision. 


A modern core-type transformer, 


rated 1,000 kva., three-phase 
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Industry Lighting Studies 


A. ‘Textiles 





Fourth in a series of lighting studies. First 


half of this investigation of seeing problems 


in textile mills was published in October, 1937 


Spinning 


The spinner’s job is to repair broken 
ends, keep the frames creeled with full 
roving bobbins, and keep the thread 
boards clean. Figure 6 shows a unit 
location for the spinner frame. Here 
300-watt incandescent lamps in 20-in. 
industrial diffusing reflectors are mounted 
14 ft. high and spaced approximately 
11 to 12 ft. apart, to provide 13 foot- 
candles. 


Spooling or Winding 


In this department the warp yarn is 
wound from the warp bobbins, which 
carry only a small amount of yarn, onto 
larger packages. Because there are two 
principal types of spoolers, the visual 
task represented is different, and a light- 
ing recommendation is therefore offered 
for each type. 

Figure 7A shows the first type. Here 
the operator’s job is to put in fresh bob- 
bins and locate loose ends on the bob- 
bins and spools, tie them together, and 
remove the old spools. Because of low 
contrast between the loose end and the 
remainder of the yarn, the visual task 
is relatively difficult, requiring an il- 
lumination level of at least 18 foot- 
candles. This intensity may be provided 
by using 300-watt lamps in 20-in. in- 
dustrial diffusing units, spacing them 
approximately 8 to 10 ft. apart and 
mounting them 11 to 12 ft. high. 

On the other type of winder the ma- 
chine itself locates the loose ends on 
the spool and ties them together, so 
that the only operation to be performed 
manually is that of picking out the loose 
end on the bobbin, putting in fresh 
bobbins, and removing the spools. 

Adequate illumination for this task 
is provided by 300-watt incandescent 
lamps in 20-in. industrial diffusing 
reflectors, spaced approximately 8 ft. 
along the working alley and mounted 10 
ft. high. Figure 7B shows the layout. 
This system provides approximately 12 
foot-candles of light. 
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Warping 


The most difficult visual task per- 
formed by the warping machine oper- 
ator is that of locating a loose end on 
the section beam. For the creel, on 
which the spools are placed, it is neces- 
sary that fairly even illumination be 
provided on both the top and bottom 
rows. Figure 8A shows the lighting 
layout, consisting of 300-watt incandes- 
cent lamps in 20-in. industrial diffusers. 
This system, with the units mounted at 
14 ft. over the outside edge of the creel 
frame and at 8 ft. over the front edge 
of the warper frame, produces 10 foot- 
candles on the spools on the bottom row 


of the creel and 20 foot-candles on the . 


section beam. The maximum spacing 
is 9 ft. between units along the creel 
frame. 

Figure 8B shows the lighting layout 
for another type of warper. The unit size 
and wattage requirement are the same, 
but there is a difference in the mounting. 
For this type of warper the units are all 
mounted 14 ft. high except the one over 
the front edge of the warper frame, 
which is mounted at 8 ft. The spacing 
is 9 ft. along the outside rows. [lumina- 
tion provided is 10 foot-candles on the 
creel and 20 foot-candles on the section 
beam of the warper. 


Slashing 


There are five important areas on the 
slasher that require illumination. The 
comb in the front of the machine through 
which the yarn passes just before being 
wound on the loom beam is probably the 
most important. The other areas are at 


the section beams where contrast is low 
and sufficient light is required for the 
operator to locate the broken end; un- 


der the hood, where the selvedge is 
threaded through eyelets; at the side 
of the slashers; and in the interior of the 
drying cylinder. 

Figure 9 shows a suggested layout. 
The solid circles represent 300-watt lamps 
in 20-in. industrial diffusing units. Circles 
with crosses in them represent 100-watt 
lamps in vapor-proof hoods. The 300- 
watt units are mounted 14 ft. high except 
the one over the comb, which is mounted 
at 8 ft. The 100-watt, vapor-proof units 
are mounted over the tank under the 
starch housing. 

This system provides approximately 
15 foot-candles for the feed beams and 
comb and 10 foot-candles on the sides 
of the slasher. The cross extending out- 
side the circle indicates outlets for 20-ft. 
extension cords for use in seeing under 
the slasher or inside it. 


Drawing In 


From the seeing standpoint this oper- 
ation is probably the most difficult of 
any in the mill, because of the continu- 
ous visual concentration required. The 
operator’s eyes are focused on a space 
approximately 4-in. square, and measure- 
ments with the visibility meter showed 
that this area should be lighted to a 
minimum of 100 foot-candles; 10 foot- 
candles or more of general illumination 


should be provided. 
Weaving 


Visual tasks incident to weaving cloth 
on a loom are varied. Light is required 
for repairing and oiling the loom and 
performing other maintenance opera- 
tions; for filling the bobbin magazine; 
for installing the full loom beams with 
accessories; for removing the full cloth 
roll; for easily locating broken ends; 
for inspecting the cloth during weaving. 
Of these various seeing tasks, the one 
that is most difficult, and therefore re- 
quires the highest level of illumination, 
is the final operation of inspecting cloth 

(Continued on page 158) 
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Intermittent-Rated Motors 


When the load fluctuates widely and continuous 
running is not required, it’s more economical to 
use a motor that is rated on a short-time basis 


pump or lineshaft is fairly constant 

and requires a continuous-rated, con- 
stant-speed motor. In such an application 
the motor is usually started up at the 
beginning of the day’s work and runs 
practically continuously for 8 hours. In 
some instances it may operate 24 hr. a 
day. For such a drive it is only neces- 
sary to select a motor whose horsepower 
rating at 40 deg. C. is approximately 
equal to the horsepower required for 
the drive. 

Other drives occasionally encountered 
in various industries require that the 
motor start every few minutes, possibly 
every few seconds, and impose a load that 
is not at all constant in character, but 
which fluctuates from zero to some high 
value. It may possibly drop to a nega- 
tive value—that is, the load may drive 
the motor instead of the motor driving 
the load. The accompanying curve shows 
a load diagram of this character, where 
the horsepower required of the motor is 
a succession of peaks. In one case the 
peak load reaches a value of 80 horse- 
power. 

If a wound-rotor induction motor were 
used, it can easily be seen that a 75-hp. 
motor would be loaded to full capacity 
for only about 4 sec. out of 200 sec., 
which is 2 per cent of the time. The 
other 98 per cent of the time, the motor 
would be loafing. Almost any wound- 
rotor induction motor has a break-down 
torque of considerably more than 200 per 
cent of its full-load rating; therefore a 
50-hp. motor may be considered. 


[= IMPOSED by a centrifugal 


Consider Torque, Then Heating 


The peak load of 80 hp. is 160 per 
cent of the 50-hp. rating, and since the 
peak exceeds 50 hp. for only 14 sec. or 7 
per cent of the time for a total cycle, it 
is seen that a 50-hp. motor will still have 
ample torque to take care of the maxi- 
mum peak load. We may consider, 
therefore, that from the standpoint of 


handling equipment 


Intermittent-rated motors are widely 
used on cranes, hoists, and other 
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torque this drive is limited to a 50-hp. 
motor. A smaller motor may be con- 
sidered to be undesirable, due to the 
limited torque available. 

Now consider motor heating. A motor 
may be ample in size to meet maximum 
torque conditions, but not be satisfac- 
tory so far as heating is concerned. It 
is necessary to make sure that the over- 
all root-mean-square load will not cause 
the motor materially to exceed a safe 
temperature rise. A casual inspection of 
the load diagram shows that, except for 
the highest peak which occurs toward 
the end of the cycle, there is only one 
other peak, occurring at the beginning 
of the cycle. This second peak is largely 

















caused by the motor starting up from 
rest and overcoming the inertia or WR° 
of the load. 

The remainder of the cycle shows only 
two other peaks in excess of 20 hp. and 
the others are even less; therefore it is 
not necessary to make a detailed calcu- 
lation to show that the average r.m.s. load 
is less than 40 hp. If it were not for the 
two highest peaks, a motor much smaller 
than 50 hp. would have sufficient heating 
capacity. Obviously, if a 50-hp., 40-deg. 
C., continuous-rated motor is used on 
this cycle, it will never reach 40 deg. C. 
rise, because it carries an average r.m.s. 
load of very low value. However, ineffi- 
cient use is being made of the copper, 
iron, and other materials that enter into 
the composition of the motor. 

This is where the intermittent-rated 
motor fits into the picture. A motor of 
this type sacrifices heating capacity for 
torque capacity, which is exactly what 





































































In many applications the load is 
primarily a succession of peaks 







is desirable for this particular type of 
duty cycle. 

Referring to the table, the first column 
lists horsepower ratings. Opposite each 
horsepower is given the NEMA frame for 
a continuous-rated, 40-deg. C. motor with 
the maximum amount of torque it can 
deliver. The corresponding NEMA 
frame for an intermittent-rated motor is 
also shown. If a continuous-rated, 50-hp., 
40-deg. C. motor were selected for this 
duty cycle, it would be built in frame 
No. 505, which is one size larger than 
frame No. 504 used for the intermittent- 
rated motor and, of course, is more 
expensive. 





Not Worth the Money 


Furthermore, the continuous-rated 
motor can deliver a maximum of 700 lb. 
torque as compared with 830 lb. for the 
cheaper, intermittent-rated motor. If a 
continuous-rated motor is selected for a 
cycle of this kind, it means that the user 
pays more money for a motor that is 
less suitable for the job at hand. Again, 
if the peak loads vary in intensity so that 
peaks of more than 80 hp. are likely to 
be encountered occasionally, the inter- 
mittent-rated motor can handle them more 
easily than the continuous-rated motor, 
because’ of its higher torque rating. 

It is true, of course, that the intermit- 
tent-rated motor could not carry a 50-hp. 
load continuously. As’ a matter of fact, 
the limit of the load it could carry con- 
tinuously is in the neighborhood of 40 
hp. at 50 deg. C., but since the cycle 
indicates that the average r.m.s. load is 
far less than this, why worry about it? 

When a motor operates on a continu- 
ously repeated duty cycle where the load 
varies from time to time, the motor will 
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Frame Size and Torque of Wound-Rotor Induction Motors 
Three-Phase, 60-Cycle, 440-Volt, 900-R.p.m. 


Continuous-Rated, 40 Deg. C. Intermittent-Rated, 50 Deg. C. 


NEMA Maximum NEMA Maximum 
Horsepower Frame Torque, Lb. Frame Torque, Lb. 
50 505 700 504 830 
40 504 575 445 690 
30 445 450 444 500 
25 444 365 405 420 
20 405 280 404 335 
15 404 190 365 252 








ultimately arrive at an approximately 
constant temperature. There is also an 
equivalent load which, if the motor car- 
ried it continuously, would result in 
identically the same temperature. This 
equivalent load is known as the root- 
mean-square load of the duty cycle under 
consideration. It is necessary to deter- 
mine this root-mean-square load (usually 
abbreviated to r.m.s. load) in order to 
determine whether a given motor has 
sufficient capacity from the heating stand- 
point to be suitable for the given cycle 
of operation. 

Assume that a 125-hp., wound-rotor, 
open-type induction motor rated on a 
l-hr., 50-deg. C. basis is to operate on 
the following cycle, and that it is desired 
to ascertain whether this motor will ex- 
ceed its guaranteed temperature rise: 





Duty Cycle Time, Sec. Load 
1. Accelerate ..... 5 140hp. torque 
2. Full speed..... 13 98 hp. 
3. Retard ........ 2.5 30hp. torque 
4. Rest period.... 27.5 0 
Total time... 48 


Since this is an open-type motor, a con- 
siderable part of the cooling effect is ob- 
tained by the ventilating action of the 
rotating element of the motor. When the 
motor runs at full speed (operation No. 
2 in the above cycle) full value can be 
allowed to the time period of 13 sec. 
The motor will not dissipate the heat 
so fast while standing still or while 
running at reduced speeds; therefore 
it has been determined that one-fourth 
of this value may be allowed for rest 
periods (No. 4) and one-half for ac- 
celerations and retardations (Nos. 1 and 
3). It has been shown by tests that 
these allowances are quite conservative. 

Therefore the “equivalent” time for 
the above duty cycle becomes: 

5 2.5 27.5 
—+ 13 + — + — = 23.625 sec. 
2 2 4 


The total horsepower-squared-seconds be- 

comes: 

(140? « 5) + (98? 13) + (40° X 2.5) 
= 226,852 


Hence, the root-mean-square load is: 


| 226.852 
y 23.625 


The motor that is to operate on this 
duty cycle must have sufficient capacity 
to carry about 96 hp. continuously, with- 
out overheating. The load that an in- 
termittent-rated, open-type, wound-rotor 
motor can carry continuously, is usually 
around 70 or 80 per cent of its inter- 
mittent rating, depending on the design. 
In the case under consideration this 
125-hp. motor can carry continuously 80 
per cent of its intermittent rating, or 
100 hp. Since 96 hp. is less than this 
there is no question that the motor will 
be able to operate on this cycle without 
undue heating. 


= 96 horsepower. 


Horsepower and Torque 


It will be noted that the loads for 
accelerating and retarding have been 
labeled “Hp. Torque,” rather than 
“Horsepower.” The actual horsepower 
for these two operations is less than the 
values given because the motor is not 
running at full speed throughout each 
operation. 

For example, at the start of the ac- 
celeration period the motor may be tak- 
ing 100 per cent current, and the losses 
which go to heat it up may be just as 
large as when it is running at full load 
and full speed, but the horsepower of 
the motor is zero. Therefore, during 
these periods of reduced-speed running 
the actual horsepower is not a true in- 
dication of the motor heating. On the 
other hand, the torque is a truer indica- 
tion of heating, and for the acceleration 
and deceleration periods the load values 
will be the horsepower values which 
would exist if the motor were running at 
full speed. 

In operation No. 3 it will be noted that 
40 per cent of the motor rating was used 
in the calculations, rather than 30 hp., 
as given. This is because the core loss 
of an induction motor exists irrespective 
of the actual load on the motor, and 
the core loss is a very appreciable amount 

(Continued on page 158) 
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High Power Factor Pays Us 
22. Per Cent 





Cost $4,000, saves $900 a year. Well worth consider- 
ing if you have always figured that low power factor 


is just something for the other fellow to worry about 


are always associated with lag- 

ging power factor. In addition to 
the load component of current, they draw 
a second component to furnish excitation 
which lags the load component by nearly 
90 electrical degrees, the same as the 
exciting current of any transformer or 
reactor. The exciting current of a fully 
loaded induction motor is approximately 
one-third of the load current which, 
added vectorially, gives a total current 
with a power factor of about 0.85, or 85 
per cent, lagging. As the load is dimin- 
ished the exciting current, remaining 
constant, becomes an ever-increasing part 
of the total until at about half load the 
exciting current is equal to the load 
component and the power factor is 70 
per cent. Further decrease in load re- 
sults in still lower power factors. 

A synchronous motor, if under-excited, 
will act the same as an induction motor 
but if excited just enough will take only 
load current from the line at unity 
power factor. If over-excited, the syn- 
chronous motor will take a leading com- 
ponent of current from the line in order 
to neutralize the effect of over-excitation. 
Operating alone a leading power factor 
synchronous motor would: be as objec- 
tionable as a lagging power. factor induc- 
tion motor, but when operated together 
and in proximity, the over-excited syn- 
chronous motor supplies to the line just 
that component of current needed by the 
induction motor for its excitation, and 
as a result only the load component of 
each is drawn from the source of power. 


() ie aves INDUCTION motors 


What Power Factor Is 


Technically, power factor is the cosine 
of the phase angle between the alternat- 
ing voltage impressed on a circuit and 
the current flowing in it. Roughly, it 
represents that portion of the total volt- 
amperes delivered by the power company 
which the consumer is able to transform 
into useful power. One ampere flowing 
under a pressure of 1 volt is 1 volt- 
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ampere and at unity power factor yields 
1 watt of power. At 50 per cent power 
factor, this volt-ampere would yield only 
0.5 watt of power. 

The consumer’s meter would read 0.5 
watt, but the power company would be 
obliged to operate generating equipment, 
transformers and transmission lines suff- 
cient to deliver a full volt-ampere. For a 
given load the power company’s invest- 
ment and the resistance losses in the 
circuit ahead of the constimer’s meter 
will increase inversely as the power 
factor. Hence, most power companies 
charge for poor power factor or, what 
amounts to the same thing, they base 
power charges on a certain power factor, 
say 75 per cent, and then give a bonus 
if the consumer raises his power factor. 

Savings that can be effected by power 
factor correction often run into large 
figures. In addition, there are many 
electrical advantages, such as_ better 


voltage regulation, reduction in required 
capacity of transformers and _ circuit 
breakers, and reduced line losses on the 
consumer’s side of the meter. 

These considerations recently led us 
to study the power factor in our plant, 
and resulted in the installation of a 
150-hp., 80 per cent power factor syn- 
chronous motor with complete automatic 
power factor regulating equipment. 

Charges for electric current used from 
May 20 to June 24, 1937, were: 


Demand charge, Kw. 
50 at $2 per mo. each $100.00 
314 at $1 per mo. each 314.00 


364 total at an av. 





“Se S| SEE ee $414.00 
Kilowatt-hour charge, kw.-hr. 
40,000 units at $0.013. $520.00 
43,040 units at 0.009. 387.36 
83,040 units total............ 907 . 36 
Total charge ........ a. .$1,321.36 





Table I. Analysis of Twelve Monthly Power Bills 





Kw.-Hr. Demand, Demand Monthly Savings with P. F. of 




















Month Charge Kw. Charge 90% 95% 100% 
Rn OR Re Bre $620.08 357 $407 $59 $75 $89 
ASMISE SS eis 607.12 339 389 56 71 85 
September... . 801.52 365 415 61 77 91 
a ee 719.44 360 410 59 75 90 
November....... 786.40 385 435 64 81 97 
December........ 934.36 412 462 67 85 102 
yea 702.16 421 471 70 88 105 
POMMAry.: .55..2. 790.72 430 480 74 90 108 
MERRIE ie sew 931.12 388 438 65 82 97 
| ne 752.92 387 437 64 81 97 
MM Wackness e's 751.84 358 408 60 76 90 
Sr ea eee 907 . 36 364 414 60 76 91 
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The power contract provides that if 
the measured demand exceeds 75 kw. 


and the average power factor is 
greater than 75 per cent, the billing de- 
mand shall be obtained by multiplying 
the measured demand by 75 and divid- 
ing the product by the average power 
factor in per cent, as determined by test. 
If the average power factor is less than 
60 per cent, the billing demand shall be 
obtained by multiplying the measured 
demand by 60 and dividing the product 
by the average power factor in per cent, 
as determined by test. 


Only One Way to Save 


With this contract the only chance 
for saving lies in the demand charge, 
which is based on an average power 
factor of -75 per cent. If the monthly 
power factor runs between 60 and 75 
per cent, we are not penalized, but if the 
power factor were increased to 100, we 
would be charged for only three-quarters 
of the demand as read. 

The demand charge is numerically 
equal to the demand reading plus 50. 
Any demand charge revised to give 
credit for improved power factor will be 
equal to [(D x 0.75) ~ P.F.] + 50. 
where D is the average monthly demand 
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as read and P.F. is the improved or new 
power factor. If our power factor had 
been 100 per cent, the demand charge 
on the bill mentioned above would have 
been $323 instead of $414, or a saving 
of $91 for that month. 

Table I shows the analysis of twelve 
consecutive monthly power bills. It 
wi be seen that we could afford to 
spend $60 per month in order to raise 
power factor to 90 per cent, $75 per 
month to raise it to 95 per cent and $90 
per month to raise it to 100 per cent. 

In none of the months tabulated did 
the average power factor reach 75 per 
cent. It was usually below 70 per cent. 

To study the power factor throughout 
a 24-hr. period and determine how much 
corrective capacity would be required, a 
graphic watt-meter and a graphic power 
factor meter were connected at the in- 
coming panel and run for an entire week. 
The records for the heaviest day were 
analyzed and the average kilowatts and 
power factor for each hour were set 
down as Table II shows. 

The kilowatts divided by the power 
factor give the kilovolt-amperes for the 
corresponding hour. Kilowatts multi- 
plied by’ the tangent of the angle whose 
cosine is the power factor, give the 
reactive kilovolt-amperes. These must 


Figure 2. This panel contains the 
automatic power factor regulator 
and field control equipment for 
the synchronous motor 





be reduced in order to improve the 
power factor. It would not be economi- 
cal to raise the power factor to unity at 
all times because the full corrective 
capacity of a 375-hp., 80 per cent factor 
synchronous motor would be required in 
order to supply the 287 rkva. peak 
shown in column 6, which capactity 
would be needed only for this peak hour. 


An Induction Motor Was to Blame 


A 150-hp. squirrel cage motor driving 
a 100-kw., 220-volt d.c. generator oper- 
ates at various loads whenever the fac- 
tory is working. Although the peak load 
is 150 hp., the average load is 80 kw. 
at 65 per cent power factor, representing 
61 rkva., lagging. Substitution of a 
150-hp., 80 per cent power factor syn- 
chronous motor was considered. The 61 
lagging rkva. of the induction motor 
would be eliminated and the synchron- 
ous motor would have a_ corrective 
capacity of 93 lagging rkva. making a 
total difference of 154 rkva. The sev- 
enth column of Table II shows the rkva. 
obtained by subtracting 154 from’ the 
present rkva. 

When the latter is less than 154, the 
corrected rkva. does not become nega- 
tive, because the -power factor regulator 
will reduce the amount of correction to 
hold the power factor at unity. The 
power company’s meters do not reverse 
on leading current; hence there is no 
economy in operating at a leading power 
factor in an attempt to raise the average 
power factor. The eighth column shows 


Figure 1. Substitution of a 150- 
hp., 80 per cent power factor syn- 
chronous motor for an induction 
motor reduced the lagging rkva. 
from B to C and thus raised the 
power factor to nearly 95 per cent 





















Table II. 


Hourly Load Characteristics for April 28, 1937 





Per Cent Present 
P. F. Kva. Tan O 


New 
Kva. 


Present New New 
RKVA. RKVA. P. F. 





7 358 
75 400 
72 403 
70 400 
50 200 
73 329 
78 415 
75 434. 
78 416 
67 209 
65 154 
70 171 
65 154 
65 154 
80 181 
70 171 
55 136 
98 51 
90 28 
88 28 
25 85 29 
20 80 31 
25 80 31 
39 78 64 


Table III. 


270 
321 


0.928 
0.935 
0.918 315 
.906 310 
.98 102 


.958 253 
.950 343 
.925 

.950 

.00 

.00 

.00 

.00 

.00 

.00 

.00 


.00 
.00 
.06 
.00 
.00 
.00 
.00 
.00 


100 
110 


254 
264 
279125 
284 «130 
173 19 
225 71 
260 106 
a 
260 
155 
117 
122 


.017 
. 882 
.964 
017 
. 732 
936 
.802 
882 
. 802 
.108 
.170 
.017 
.170 117 
.170 117 
75 109 
.017 122 


518 144 
202 10 
484 12 
939 13 
.619 15 
. 750 18 
. 750 18 
. 802 40 
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Weekly Power Readings and Demand Charges 





Demand, Rkva.- Ave’ ge 
Pot. 


Kw-Hr. Kw. dr. 


Max. Billing Weekly Saving 
Kva. Demand on Demand 





157. 346 =: 183. 


75.0% 


462 346 


tiva. The motor-driven field rheostat at 
the bottom of the panel has a friction 
clutch drive which permits hand manipu- 
lation of the rheostat, and eliminates any 
chance of damage to motor or gears due 
to wrong connections of limit switches. 
Above the rheostat are the field con- 
tactor and field application relay. In 
the center at the top is the indicating 
and contact-making power factor meter 
and beside it the relays which control 
the rheostat drive. The motor field re- 
sistance is mounted in the ventilated in- 
closure on top of the cabinet. 


Does Its Own Watching 


The equipment is completely auto- 
matic and is started and stopped from a 
pushbutton on the generator panel. 
Pushing the Start button causes the 
automatic compensator to apply, first, 
reduced voltage and then full voltage to 
the primary of the motor. At a definite 
time after full voltage is applied, the 
field application relay energizes the 
motor field switch. This operation also 
energizes the power factor regulator. 

The current coil of the contact-making, 
power factor meter is energized from a 
current transformer on the incoming 
panel, whereas the potential coils are fed 
from the three-phase leads to the 
motor. This causes the power factor 
meter to indicate the plant power factor 
while the synchronous motor is running. 

If the power factor is below the low- 


339 
328 
357 


65. 520 
65. 500 
68. 520 


contact setting of the meter, this contact 
energizes a relay to raise the excitation 
of the motor. One contact of the relay 
energizes the rheostat motor in the Raise 
direction while another contact energizes 
a timing device, adjustable by means of 
a knob below the power factor meter, to 
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95. 380 
94. 396 
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170. 
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the corrected power factor, while the 
new or reduced kva. are shown in the 
last column. 

This correction in power factor is 
shown graphically in Figure 1, in which 
OE is the reference voltage, W, is the 
factory load to which is added Ws, the 
load of the partially loaded induction 
motor operating at 65 per cent power 
factor. The total plant load is then 
equal to W, at a power factor equal to 
cos ad When the induction motor is 
replaced by the synchronous motor car- 
rying the same load as W2, the lagging 
rkva. is reduced from B to C, so that 
cos ad; represents the new power factor. 

Table I shows that approximately $75 
a month could be saved by raising the 
power factor from 70 to 95 per cent. 
This monthly saving compounded semi- 
annually at 3 per cent for ten years 
would amount to approximately $10,500. 
Assuming complete amortization in ten 
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years, and allowing for interest on the 
investment also at 3 per cent, an ex- 
penditure of around $7,800 would be jus- 
tified by this monthly saving. 

Costs were obtained on new 150-hp, 
and 200-hp. 80 per cent power factor 
synchronous motors with the necessary 
starting and power factor regulating 
equipment. It was found that the re- 
turns on the investment favored the 150- 
hp. motor, and it was installed. 

The net cost and installation charges 
of this equipment were: 
150-hp, 220-volt syn. motor.... $1,610 
Reduced-voltage, auto-transform- 

er type starter 
Combined field panel and p.f. 

regulator 
Installation materials 
Handling and installing 


Total cost 
Figure 2 shows the complete installa- 


stop the rheostat motor when the arm 
has travelled one button on the faceplate. 
Another knob provides adjustment of the 
Off time of the rheostat motor in order to 
allow time for the field to build up and 
the power factor meter to respond. Hunt- 
ing or over-shooting is thereby prevented, 
although the rheostat motor may be 
speeded up to quicken the response. 

When the plant power factor goes 
above the high setting of the power 
factor meter, the high contact will close 
an energizing relay to lower the excita- 
tion. Since nothing is gained by operat- 
ing at a leading power factor, the high 
contact is usually set at unity. Setting 
the low contact at 90 or 92 prevents 
unnecessary operation. 

Table III shows four weekly power 
readings prior to, and after, the installa- 
tion of the synchronous motor. The sav- 
ings due to power factor correction are 
shown in column 8, reduced to a weekly 
basis. The actual saving for the month 
was $75.50, which represents an annual 
return of 22.6 per cent. 
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A. GC. Wave Windings 


Connecting diagrams and tables for wind- 


ings having 71% slots per pole per phase 


A. C. ROE 


\ 71TH THIS ARTICLE are pre- 
sented the connecting diagram, 
Figure 12, Connecting Table XII 
and Checking Chart XII, for a.c. wave 
windings having 714 slots per pole per 
phase. 

Importance of proper wedging of strap- 
wound rotors, with some details of how 
it is done, was discussed in the preced- 
ing article. Figure 1 shows a close-up 
view of a finished section of such a 
winding with the wedges in place. Note 
the neat, compact appearance and the 
freedom from damage to the insulation 
on the ends of the slot sections, which 
indicates care in driving in the wedges. 


Wedges Shaped to Fit 


Examination of this illustration will 
show the fiber strips under the wedges; 
it will also disclose that the wedges are 
shaped to fit the overhang on the tooth, 


Figure 1. Wedges have been put in place in this strap-wound rotor, and 
the short-pitch coils formed from slot-size coils 


Checking Chart XII 7% Slots per Pole per Phase 


No. No. Phases 
of of Pol- 
Slots Poles arity c B 
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while the opposite side fits into the 
groove in the tooth. This shaped wedge 
exerts uniform pressure on the coils 
for the full width of the slot. 

The strips of insulation between the 
layers of front coil ends can readily be 
seen. When more than one strip is re- 
quired they are tied together with string 
along one edge in about five places 
around the rotor. One tie is shown in 
the foreground. The strips are brought 
up close to the clips. 


All Details Are Important 


The tooth of the rotor shown in this 
illustration is of the overhung type, as 
used with four conductors per slot, 
and proves the statement made in a 
preceding article in the June issue that 
“the straight side of the slot is usually 
placed so that the inside strap of the 
top coil half comes against the straight 
side.” 

The figure —8 clips are shown in place 
over the coil leads; between the top and 
bottom leads a tinned copper filler is 
used. This filler can be seen in the 
lower right-hand corner of the figure. 
Its function is to prevent the top and 
bottom layers of coil ends from being 
pressed together by the steel wire bands. 
If the filler is too thin, or is omitted, 
the crossing layers of coil ends will 
tend to cut into each other and cause 
short circuits. 

It is obvious, therefore, that even such 
a small item as a copper filler plays an 
important part in the completed struc- 





ture and that the importance of watch- 
ing details in order to avoid trouble can 
hardly be over-emphasized. 

Applying the rules explained in pre- 
vious articles, it will be found that Figure 
1 shows a four-conductor-per-slot wind- 
ing having three slots per pole per 
phase, which results in back and front 
pitches of 1 and 10, and a short pitch 
of 1 and 9. To determine the number of 
poles, the total number of slots must be 
divided by 9, or the number of slots 
per pole. Thus, when one knows the 
number of slots and clips at SP 1, 3, 
5, and SP 2, 4, 6, all data for the winding 
can be established 
and checked against 
the connecting dia- 
grams and charts and 
checking charts given 
in this series. 

The foregoing in- 
dicates how simple 
the a.c. wave wind- 
ings can be made by 
applying the basic 
principles of the con- 
nections and using 
a few fundamental 
rules. 

Special, short-pitch 
top leads are also 
shown in Figure l. 
Note the single top 





Figure 12. Connecting 
diagrams for a.c. wave 
windings having 71% 
slots per pole per phase k 


Connecting Table XII * 
7% Slots per Pole per Phase 




















lead without a clip attached to it, in the 
middle foreground, and the top leads and 
clips to the left of this lead, between it 
and the unclipped bottom lead. 

It will be seen that there is an extra- 
wide space between the second and third 
top leads to the left of the unclipped top 
lead. These three leads are short-pitch 
top leads. Their use was explained in 
previous articles. 

The next and concluding article of 
this series will cover windings having 
eight slots per pole per phase, with a 
discussion on the method of banding a.c. 
strap wave windings. 
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A Phase B Phase C Phase Short-Pitch 

“ A a Connections 

No. No. Bottom Leads Top Leads Bottom Leads Top Leads Bottom Leads Top Leads 9——~-—-— 
of of a a a A ~ A SP SP 
Poles Slots Al A* A: A‘ B! B* B* B Cc Cc O34 C! 1-3-5 2-4-6 
- 90 oe | 68 61 39 q. 331 8 1 69 * 61 38 31 7 6 
6 135 - aa | 113. 106 84 4° 76 33 46 24 , 261 38 31 7 6 
8 180 > 2 - 258 451 129 } 121 98 91 69 * 61 38 31 7 6 
10 225 pe 203 196 174 4 76 53 46 24 me | 128 121 99 4 6 
12 270 a4 248 241 219 4 211 188 181 159 * 106 83 76 54 7 6 
14 315 fe 293 286 264 4211 188 181 159 * 106 83 76 54 7 6 
16 360 * 1° 338. 331. °S09 4 121 98 91 69 *:241. -298: 211 189 7 6 
18 405 * 2 3383: 376. 1354 } 301 278 271 249 T4451 - 126: - a2 99 7 6 
20 450 * 1 428 421 399 { 201 278 °271 249 * 151 128 121 99 7 6 
22 495 1 473 466 444 4166 143 136 = 114 * 331: 308 301. 279 7 6 
24 540 #1 518 511 489 4 211 188 181 159 * 421 398 391 369 7 6 





* See Figure 12 for connecting layout. 


Front pitch = 1 and 24. 


Back pitch = 1 and 23. 


Short Pitch (SP) = 1 and 23. 
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Procedure for Plant Fire Protection 





HIS PROCEDURE is to provide 

ways and means for coping with 
dangerous situations within the plant 
resulting from fire, wind, water, or 
similar causes. Provisions are made for 
combating the hazard, salvaging mer- 
chandise and equipment, and restoring 
normal operating conditions as promptly 
as possible. 

All persons involved should remember 
that the first few minutes of a fire are 
the most important. Proper handling 
will prevent any considerable amount of 
damage. 


A. Alarms and Warning 


1. Sprinkler System Alarm. 

The sprinkler system has an automatic 
water flow indicator which sounds the 
fire bell whenever a sprinkler heed be- 
gins to operate. Alarm system _indi- 
cator boards are located in the engine 
room and near the office of the plant 
engineer. These indicators show the 
number of the building in which the 
sprinkler head is operating. 

The sprinkler alarm should be an- 
swered only by the fire brigade. The 
fire chief or his assistant, upon arrival 
at the scene of trouble, will immediate- 
ly determine the necessary operations to 
bring the situation under control in the 
most effective manner. 

The fire chief or his assistant will 
call the telephone operator as quickly as 
possible to inform her of the situation. 
The telephone operator will then relay 
the information to the works manager 
and the comptroller. In case of any 
emergency, the production managers and 
all others who may be needed will be 
notified. 


2. Calling Public Fire Department. 

The responsibility of calling the pub- 
lic fire department shall rest with the 
fire chief or his assistant. 


3. Emergency Alarm for Extremely 
Dangerous Situations. 

If the situation becomes extremely 
dangerous, the telephone operator will 
be so informed. She in turn will notify 
the various departments so that they may 
take measures to get their employees from 
the building. 


4. Removal Alarm. 
The removal alarm will be two long 
rings on the call bell system. 
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B. Organization for Handling 
Fire or Water Hazards 


1. Departmental Emergency Action. 
Each department supervisor shall ac- 
quaint himself with the possible fire 
hazards within his department. A study 
of the hazards will reveal the methods 
for combating an emergency. 
A listing of all hazards shall be made 
and kept up to date by the fire brigade. 
The employees of a department will 
form the first line of defense and render 
first aid until the fire brigade arrives. 
Certain employees of a department 
will be instructed by members of the 
fire brigade how to apply first aid emer- 
gency measures in case of trouble. 
Each department will be equipped 
with sufficient fire extinguishers, in- 
cluding special types where needed. 
The department supervisor should be 
fully responsible for the efficient opera- 
tion of his departmental fire brigade. 


2. Fire Brigade Organization and Ac- 
tivities. 

The fire brigade shall be made up of 
men from the mechanical and operat- 
ing departments. 

(a) The plant engineer will be fire 
chief. 

(6) The assistant plant engineer and 
the chief steamfitter will be the assistant 
fire chiefs. 

(c) The steamfitting crew will attend 
to the sprinkler system. 

(d) The electrical crew will prevent 
additional damage by isolating electrical 
wiring. 

(e) Machinists, carpenters, and paint- 
ers will act as firemen, but will respond 
to a Fire Alarm only when called, by the 
telephone operator. 

(f) Operating department men will 
assist as firemen and help to prevent 
damage to adjacent merchandise and 
equipment. 

The fire chief shall give warnings as 
specified in Section A titled Alarms and 
Warnings. 

The telephone operator will notify the 
insurance adjuster when told to do so. 
The fire brigade shall clean up the 
premises before quitting the scene. 

The fire brigade shall be supple- 
mented with additional men from other 
departments when such reinforcements 
are needed, either to fight the fire or 
clean up the premises. 
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3. Police Crew Organization and 


Activities 

The police crew shall be made up of 
men from the factory offices. 

The production managers shall be in 
charge of the police crew. 

The nurse and first aid assistants shall 
be part of the police crew. 

The function of the police crew is to 
keep the threatened area free of em- 
ployees not engaged in combating the 
hazard. 

The police crew shall also be responsi- 
ble for the safe removal of all persons 
from the buildings if the situation be- 
comes dangerous. 

The police crew shall also assist the 
fire brigade in their efforts to save or 
salvage merchandise and equipment. 


4. Power House Crew Activities. 

When the alarm sounds the operat- 
ing engineer will make ready the fire 
pump and take steps when necessary to 
feed water into the cistern to provide 
water for the sprinkler system. 

The sprinkler system may be used by 
the public fire department. If so, proper 
provisions shall be made at the time 
to prevent the plant fire pump working 
against the public fire department’s 
pumpers. The operating engineers must 
be thoroughly familiar with the entire 
sprinkler system. 


C. Fire Fighting Equipment—Its 
Uses and Locations 


1. Special Equipment within Depart- 
ments. 

Each department is to be provided 
with equipment for handling the spe- 
cific hazards within its jurisdiction. 

Supervisors and others as selected are 
to make themselves familiar with the 
equipment installed within their de- 
partments so that each unit may be prop- 
erly used if the need arises. 


2. Location of Special Equipment 

(a) Gas Masks. 

A steam mask and an ammonia mask 
are located in the basement of build- 
ing No. 10. 

A chlorine mask is located in the 
cotton bleach department office. 

(b) Fire Axes, Picks, and Crowbars. 

These will be located at various con- 
venient points throughout the plant. 
(See written instructions affecting in- 
dividual departments. ) 
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(c) Mobile Hose Reel. 

A hose reel is located at the door be- 
tween buildings No. 10 and No. 8 on 
the first floor. 

(d) Special-Type Fire Extinguishers. 

These will be located at various con- 
venient points throughout the plant. 
{See written instructions affecting in- 
dividual departments. ) 


3. Who Shall Use the Special Equip- 
ment? 

Special equipment within the depart- 
ments shall be used by the department’s 
employees who have been properly in- 
structed in its uses. 

The fire brigade is to be the only 
group to use the other equipment which 
requires special technique in handling. 

If the situation requires it, the fire 
brigade may commandeer the help of 
plant employees to assist in the han- 
dling of special equipment. 

All employees (boiler room crew, 
night janitors, and watchmen) in the 
plant during non-productive hours shall 
be instructed in using all equipment. 


4. Proper Use and Function of Equip- 
ment. 

(a) Sprinkler System. 

Operation of the sprinkler system is 
entirely automatic. The flow of water 
in the lines causes the fire alarm sys- 
tem to operate; it also operates the 
fire alarm indicator boards which give 
the number of the building in which the 
sprinkler is operating. 

Sprinkler control valves, each of which 
is marked with a wooden plaque, must 
be left open at all times. The only ex- 
ceptions to this rule are the valves which 
have been closed for the winter, and 
have been so marked. In case of fire 
the shut-in-winter valves should be 
opened to provide protection if needed. 

(6) Fire Hose Connected to Sprinkler 
System. 

On each floor will be found a fire hose 
line to the sprinkler system riser. This 
hose can be operated at all times; if for 
some reason the sprinkler system should 
be shut off on a certain floor, the hose 
can still be operated. 

(c) Water Buckets and Water Ex- 
tinguishers. 

Water buckets, painted red, and with 
round bases, are hung in convenient lo- 
cations through the factory. These 
buckets must be kept full of water at 
all times. They should never be removed 
from the hooks except in case of fire. 

Water extinguishers consist of 5-gal. 
cylindrical tanks equipped with a hand 
pump for ejecting a stream of water 
from the hose. This equipment should 
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Never Be Used on electrical fires, unless 
the current is shut off and the supply of 
carbon tetrachloride (see /) is exhausted. 

(d) Soda and Acid Extinguishers. 

The soda-acid extinguisher should be 
considered and used as emergency 
equipment. 

This equipment should Never Be Used 
on electrical fires. 

(e) Foam Extinguishers. 

The foam extinguisher produces a 
foam that floats on most liquid surfaces 
and is particularly suited for fires in 
hazardous liquids. 

This equipment should Never Be Used 
on electrical fires. 
(f) Carbon 

guishers. 

The carbon tetrachloride extinguisher 
Should Be Used Only on electrical fires, 
but after electric current is shut off water 
may be used if there is insufficient car- 
bon tetrachloride. 

Carbon tetrachloride applied to a 
fire vaporizes into a heavy, inert gas 
which envelopes the burning material. 

Carbon tetrachloride is a non-con- 
ductor of electricity. 

(g) Sand. 

The use of sand should be restricted 
to fires where a dry, smothering ex- 
tinguisher is applicable. 

(h) Carbon Dioxide Extinguisher. 

The carbon dioxide extinguisher is a 
non-conductor of electricity, non-freez- 
ing, and is suitable for extinguishing 
fire in valuable materials and equip- 
ment which would be damaged by other 
extinguishing agents. 

(i) Dry Chemical extinguisher. 

The dry chemical extinguisher oper- 
ates and reacts much like the carbon 
dioxide type. 


Tetrachloride Extin- 


D. The Sprinkler System 


1. Function of Sprinkler System. 

The sprinkler system is the ever- 
present protective measure for protecting 
98 per cent of the total floor area of the 
plant buildings. 

At no time is a sprinkler valve to be 
turned off without leaving a man on 
guard to open it instantly if necessary. 
As long as the valve is closed a man 
must be stationed beside it. 

To the sprinkler system are connected 
hose lines on each floor. These hose 
lines should be used only by the fire 


Prepared by 
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Plant Engineer, Bauer & Black, Di- 
vision of the Kendall Company, Chicago. 
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brigade, because much water damage 
can be done by improper use of hose. 


2. Location and Numbering of Sprin- 
kler Valves. 

All valves are numbered for easy 
identification; the number indicates the 
section of the plant served by the valve. 

Valves marked with a single numeral 
are main control valves. 

The first numeral of the valvé num- 
ber designates the building, the second 
numeral or letter designates the floor 
of the building where located, the third 
or small letter designates the individual 
valve when several are located on the 
same floor. 

3. Manner of Operating Sprinkler 
System Valves. 

If the cause of water flow is a defec- 
tive sprinkler head, or damage to the 
system, the valve should be turned off 
immediately. However, if the cause of 
water flow is due to fire, the valve 
should not be turned off until the fire is 
under control or has been extinguished. 


4. Elevated Tanks and Cistern. 

The elevated tanks and cistern form 
part of the sprinkler system. The two 
tanks each hold 40,000 gal. of water and 
the cistern holds 75,000 gallons. 

The elevated tanks float on the system 
at all times, while the cistern is used 
as a source of supply for the steam- 
driven fire pump. 


E. Centrally Located Fire- 
Fighting Equipment 


Desirable units (one of each) at cen- 
tral locations on each floor are: 


1. Axe. 
2. Pick. 
3. Special types of, extinguishers: 
(a) Soda-acid, 24% gal. 
(b) Foam. 
(c) Carbon tetra’de, 1 qt. 
(d) Dry chemical (in location 
where hazardous conditions exist) 
20 Ib. size. 
(e) Sand bucket. 
4, Tarpaulin, 15x20 ft. 
5. Barrel of dry sawdust. 
6. Individual sprinkler head shut-off 
pole. 
7. Hose wrenches (sizes as needed). 
8. Crowbar (where necessary). 


Equipment shall be placed on a 
board or in a glass-covered case in a 
central location on each floor. 

Centralization of the equipment will 
make it more usable because of the ease 
with which it can be found. 
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Truck illustrated made by The Yale & Towne Manufacturing Co. 
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TRUST AN EXIDE-IRONCLAD BATTERY 


TO KEEP MATERIALS MOVING 


> % 
UT Exide-Ironclads in your electric industrial trucks and you can load xX I e 


them up and keep them busy all day long. That’s the way to get rid of IRON CL AD 
material handling interruptions and to speed up the service economically. BATTERIES 
These batteries not only have high power ability for the toughest jobs, With Exide MIPOR Separators 
but their consistently high voltage assures good “MIPOR,” Reg. U. 5. Pot. Off 
speeds hour after hour to the end of the day. 


They are easy to maintain and need little atten- 
tion. They keep on the job and out of trouble. 
You'll use them for years and begin to wonder if 
they ever do wear out. 


These are conservative statements ...as you'll 
discover if you talk to any of the countless Exide- 
Ironclad users in American industry. Write us for 
the free booklet, “In Selecting Any Motive Power 
Battery BE SURE.” 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 


JANUARY, 1938 
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if the editor will gladly tell you 


more about the things mentioned on this jrage 








e FOUR OUT OF FIVE companies have 
definite training policies a survey of 
473 concerns shows. Training on the 
job is given in 98.5 per cent of the cases, 
and the training period ranges from 
one week to five years. (1801) 


e IRON WATERPROOFING is a spe- 


cially prepared chemical iron processed 
with certain chemicals, which, when 
mixed with cement and water and 
painted over concrete, forms a_ hard 
glazed water-resisting coat. (1802) 


¢ VANADIUM in cast iron improves 
certain physical properties of that ma- 
terial. A booklet describes the effect of 
adding varying amounts of vanadium 
and of alloying vanadium, iron, and 


other metals. (1803) 


¢e SNOW GLARE will trouble plants 
adjacent to open fields this winter. A 
pale-green adhesive liquid can be 
brushed or sprayed on windows, which 
admits 90 per cent of the light while 
reducing it to mellow, diffused illumina- 


tion. (1804) 


e BEER AND BREWING in America 
have been made the subject of an eco- 
nomic study. The historical develop- 
ment, markets, production and consump- 
tion, taxation, place in industry, and 
trends since relegalization in 1933 are 
discussed. (1805) 





HARDNESS TESTER, easy to carry 
around, is simple to use. You hold 
it against metal to be tested, strike 
it once with a hammer, compare 
the dent produced with dent in a 


test bar of known hardness. Outfit 
includes microscope to measure 
impression accurately. (1823) 
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e ANATOMICAL SHIRT is a garment 
devised for first-aid training. Arteries, 
bones, and organs of the torso and arms 
are painted in black outline and colors 
on a sweatshirt. (1806) 


e DIRECTORY of New York State 
manufacturers has just come out in a 
new edition, listing 45,000 manufac- 
turers, the products they make, names 


of owners and executives, number of 
employees. (1807) 


¢ DUST CONCENTRATIONS can be 
measured with an instrument which 
makes visible to the observer particles 
as small as 0.5 micron. (1808) 


e FIRES from oxy-acetylene welding 
and cutting operations probably will 
not be so frequent hereafter, for a lit- 
tle booklet tells how to prevent them. 
It explains the don’t’s. (1809) 


e ELEVATOR INSPECTION can now 
be done as it should. If maintenance men 
will use a new inspection manual which 
outlines correct procedure, there'll be 
not a single nut overlooked. (1810) 


e OUR NATIONAL CAPITAL claims 
most business men’s attention these 
days. and many find it necessary to visit 
Washington frequently. A souvenir book 
full of Washington views and pictures 
of the men whose actions we watch 
should be of interest. (1811) 


e LACQUER, resistant to perspiration, 
finds use on such products as flash- 
lights, which are constantly held in the 
hands. Applied by dipping or spray- 
ing, it is said to protect steel products 
from rusting better than do ordinary 
lacquers. (1812) 


e CLEANING METHODS, both me- 
chanical and chemical, for metal sur- 
faces being prepared for applications of 
decorative or protective coatings, are 


outlined in a bulletin. (1813) 


e PUNCH attaches directly to rings of 
ring binders and punches holes in the 
paper as sheets are added. (1814) 


e ENAMEL, for interiors and surfaces 
subjected to frequent washing with wa- 
ter and soap or other detergents, covers 
in one coat. It has a phenolic-resin base, 
brushes easily, and dries overnight to a 


glossy finish. (1815) 
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WHITE to promote cleanliness and 
sanitation in handling food prod- 


ucts are these rubber’ canner’s 
gloves. Made by the Anode method 
of rubber manufacture, they are 
claimed to be strong, of uniform 
thickness, and to have good aging 
qualities. The gum reinforcement 
strips on the fingers are a non- 


skid feature. (1822) 


e FAN AND BLOWER buyers will be 
glad to learn that all tables and charts 
of standards adopted for centrifugal 


fans and blowers have been included in 
one bulletin. (1816) 


e SINCE cost of lamps makes up only 
a small part of the cost of lighting, 
lamp efficiency should be considered 
when purchasing incandescent lamps. A 
booklet tells how to judge lamps and 
get the most for your money. (1817) 


e COPYING MACHINE makes facsim- 
ile copies, reductions, or enlargements 
of printing, typing, writing, and pictures 
at rate of 75 per hour. Focus, lights, 
and diaphragm are set so that the office 
boy can run it. (1818) 


¢ PAINT, rust-preventive, can be applied 
over clean or rusty metal surfaces. It 
spreads quickly, penetrates minute pits, 
adheres to damp surfaces. (1819) 


¢e ALUMINUM NUT fastens aluminum 
sheet in installations where one side of 
the structure is inaccessible. After drill- 
ing hole to take body of the nut, screw 
is turned down and slitted portions ex- 
pand to crimp the nut tightly to the 
sheet metal. (1820) 


e FOR METAL CUTTING there is a 
tantalum-carbide alloy which is tough 
and highly resistant to abrasion and 
cratering. Tips made from it can be 
brazed to steel shanks. (1821) 



























Aids To Better Foremanship 


USED FOR YEARS BY HUNDREDS OF COMPANIES IN ALLINDUSTRIES 
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“MANAGEMENT INFORMATION” HANDBOOKS FOR FOREMEN 


A weekly bulletin for department heads, supervisors and "How to Instruct" and "How to Manage" are permanent 


foremen, edited by Glenn Gardiner and Associates, pro- "best sellers"—over 250,000 copies already distributed 
to foremen and sub-foremen. 


e * : 
; pares ‘ - ht ee ag se Aegina "How to Handle Grievances" (64 pp. with ample space 
guidance in cost control, waste elimination, safety, qual- for notes) published Dec. 1, '37, has won nation-wide 
ity maintenance, methods improvement, training, worker approval as a most important contribution to better 
psychology, organization relations, self-improvement, and industrial relations. 
human relations. Weekly problems and cases. Weekly SPECIAL OFFER 
articles on current industrial economics. SAMPLES FREE Send 60c in stamps for one copy of all three. (Regular 
ON REQUEST. price of one copy of each is 84c.) 


ELLIOTT BULLETIN BOARD SERVICE 


Internal Publicity Can Do for Production What External Publicity Does for Sales 
A Management Aid That "Sells" Important Ideas to Employees and Keeps Them Sold 
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Weekly WASTE Display. Weekly SAFETY Display. DAILY NEWS PICTURES MANAGEMENT'S PANEL Weekly QUALITY Display 
Constant emphasis on General reminders suited attract workers to the for local news and official constantly stressing how 
worker self-interest. to all industry. boards every day. bulletins. sales provide jobs. 


ELLIOTT SERVICE COMPANY 729 EAST Math STREET 


ESTABLISHED 1911 


JANUARY, 1938 


Instrument 


“Pneumatic Remote Transmission System” 
is a process-control system designed for re- 
mote measurement of process variables in 
atmospheres containing explosive gases where 
electrical measurement is not permissible. 
Consists essentially of a transmitting indi- 
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cating instrument at the point of operation 
and a receiver, which may be an indicator 
or recorder, located at the remote master 
control board. The transmission unit is a 
simple, balanced air pilot, mechanically actu- 
ated, built into the indicating transmitter. 
The receiver is either an indicating or re- 
cording pressure gage, calibrated in terms 
of the variables being measured. Is ruggedly 
built and has only a few working parts. 
The Brown Instrument Co., Philadelphia. 


Mercury Vapor Detector 


Mercury vapor detector determines the 
presense of mercury vapor in air. It is 
designed to protect workers from mercurial 
poisoning. Consists of a metal truncated 
cone with a 25-watt red Mazda lamp con- 
tained in the base and a curved paper- 


holder fastened to the top. The cone, which 
acts as a chimney, carries air, heated by the 
lamp to a reasonable constant temperature, 
upward past the holder containing a strip of 
selenium sulphide paper. To prevent air 
other than that in the chimney from striking 
the paper, a cross-draft eliminator is pro- 
vided in the form of a cylinder mounted 
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around the holder. An observation window 
renders the paper easily visible at all times. 
Mine Safety Appliances Co., Braddock, 
Thomas and Meade Sts., Pittsburgh. 


Hoist 


“Rope Guide Hoist” is designed especially 
for side and end pulling where other loads 
cannot be brought directly under the hoist. 
It has a drum with deep grooving, allowing 
the cable to be completely submerged within 
the grooves. There is a traveling guide 
having a finger which runs in the groove 
ahead of the cable and holds it in its proper 
groove. Built in sizes of 4 to 5 tons. Has 
worm drive with worm and wheel running 
on tapered roller bearing fully inclosed 
within the gear case and running in a bath 
of oil. The power load is carried on a 
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rigid cast steel frame. Hoist has close head- 
room, allowing hook to reach within a mini- 
mum distance of the overhead track. Has 
safety hook block with a guard which com- 
pletely incloses the bottom sheave. Built 
in single- and twin-hook types. Control may 
be either rope or pushbutton type. Top 
and bottom limit switches may also be pro- 
vided to stop the load in each direction of 
travel. Electro Lift, Inc., 30 Church St., 
New York. 


Ball Bearings 


Three types of self-aligning ball bear- 
ings in full range of sizes. In the type B 
the conventional outer ring is made with 
its outside surface spherical instead of 
cylindrical. A concave inner surface in the 
housing which corresponds to the convex 
outer surface of the ring permits the bear- 
ing to swivel into true alignment with the 
shaft. Type S permits conventional cylin- 
drical inner surface of housing to be re- 
tained by providing an extra self-aligning 
ring with a concave inner surface. This 
inner ring surrounds the spherically ground 
outer bearing ring proper to form the align- 
ment socket. The L type gives self-align- 


ment from within the outer bearing ring, 
permitting housing to be both straight-bored 
and of minimum diameter. A double row 
of balls is used, including single-row widths. 
The two rows of balls tracked by two races 
on the inner ring are left free to locate 
themselves in one spherical race on the 
outer ring. Here, the balls themselves roll 
the inner ring and shaft into alignment. 
These bearings are available in single-row 
and double-row types; also in the wide- 
inner-ring type. The Fafnir Bearing Co., 
New Britain, Conn. 


Pump 


Line of elbow-propeller-type circulating 
pumps to handle water and semi-viscous 
liquids. Compact and sturdy in design, 
these pumps may be installed in pipe 
lines for booster or circulating service, 
the small number of vanes and _ large 
openings providing a large streamline flow 
channel. Internal bearings and _ball-type 
thrust bearings are provided, and the units 
are suitable for any type of drive. Range 
in capacity from 1,000 to 2,000 g.p.m., at 
heads up to 20 ft. Worthington Pump & 
Machinery Corp., Harrison, N. J. 


Spotlight 


“Benjamin Intensifier” is a_ spotlight 
capable of high-intensity illumination at the 
tool point of machines or over small areas 
of work benches. Light values approximat- 
ing 1,000 foot-candles can ,be built up over 
restricted areas of vertical or horizontal sur- 
faces. Glare, usually a by-product of intense 
lighting, is reduced to a minimum through 
the use of dead black, internal louvers which 
are removable when a less highly concen- 
trated beam is desired. Where color cor- 
rection is desired a daylight glass cover is 
employed, giving a color temperature of 
4,200 deg. Kelvin. For very exacting con- 
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UNDIVIDED RESPONSIBILITY 


As a motor manufacturer and gear manufacturer all in one, 
MASTER designs, builds, tests and guarantees the complete 
Gearhead Motor as a unit. BUY MASTER and you secure a 


unit that gives you compactness, economy, balanced design 


and undivided responsibility by one manufacturer for long, 
trouble-free operation of the complete Gearhead Motor. 


THE MASTER ELECTRIC COMPANY - DAYTON, OHIO 

















ditions, a combination of 300-watt daylight 
lamp and daylight cover makes possible a 
color temperature of approximately 5,300 
deg. Kelvin. Available in adjustable-focus 
types from 60 to 200 watts, using medium- 
base lamps; and in fixed-focus, 300- to 500- 
watt multiple-base types. Supplied with 
universal brackets tapped for 3-in. or #-in. 
conduit. Aluminum alloy reflectors extern- 
ally finished in green lacquer. Dust-tight, 
quick-latching glass covers supplied in plain 
or daylight types. Benjamin Electric Mfg. 
Co., Des Plaines, Ill. 


Electric Drill 





For use in drilling stainless steel, Monel, 
and other very hard metals this 3-in. low- 
speed, ball-bearing electric drill has been 
designed. Has standard spindle of 450 r.p.m. 
Universal motor, operating through a triple- 
reduction gear train, provides ample torque 
for the toughest steel drilling applications, 
it is said. Armature and spindle are mounted 
on ball bearings. Has keyless chuck and 
gear locking pin. Capacity in steel is 3 in.; 
in hardwood, 4 in. Standard speed at no 
load is 450 r.p.m., at full load, 285 r.p.m. 
Standard voltage is 110; also available for 
32, 220, or 250 volts. The Black & Decker 
Mfg. Co., Towson, Md. 


Grease 


Grease in bricks 10x10x3 in. is for use in 
open-slot bearings. As it provides lubrica- 
tion, it deposits protective metallic film on 
surfaces of bearing and shaft. Melts at 390 
deg. F. Lubriplate Division, Fiske Bros. 
Refining Co., 129 Lockwood St., Newark, 
N. J. 


Hydraulic Valve 


In two types, for 1,000-lb. and 2,000-lb. 
working pressures. Is machined from a 
solid steel slab. Made in 2-, 3- and 4-way 
types. The 3- and 4-way valves have only 
two internal parts for valving action which 
operate to eliminate metal-to-metal wear 
completely. Designed so that piping con- 
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nection may be made either above or below. 
Entire valving assembly and cylinder or 
leverage can be removed and replaced in a 
few minutes. The piping connection need 
not be disturbed for inspection. Comes in 
4- to 13-in. sizes. C. B. Hunt & Sons, Salem, 
Ohio. 


Mallets 





“Saf-ty Mallets” are a composition molded 
product that is said to have toughness com- 
bined with resiliency so that they can be 
used on light, delicate work or heavy-duty 
machine shop repair and assembly. Two of 
the four sizes come in four different weights, 
permitting light-weight as well as compact 
heavy mallets without loading or increasing 
the size. Are said to be waterproof, oilproof, 
acidproof. It is also said that they insulate 
against electricity. There are no metal 
parts. The mallets will not flare or become 
spongy from use. Martin Bersted Co., 20 
East Jackson Blvd., Chicago. 


Pressure Controller 


“Syncromaster” pressure controller is a 
simplified hydraulic-operated combination of 
pilot mechanism and a diaphragm-actuated 
control valve. Very stable and accurate 
control is obtained because of the full 
throttling features of pilot and _ control 
valves. Uses any external hydraulic supply 
of 20 to 150 lb. pressure. Since the pilot 
bleeds only when control diaphragm pres- 
sure is reduced, water consumption is low. 











The controlled pressure is piped to the 
pilot valve diaphragm and is balanced by 
the setting of the springs. Increases or 
decreases in this pressure move the piston 
valve to increase or decrease the control 
valve diaphragm pressure positioning the 
valve plug to maintain the required pres- 
sure in the system. In operation, the con- 
trol valve plug is in a “floating” position, 
moving only sufficiently to maintain the re- 
quired flow of the controlled medium. A 
variety of standard pressure ranges are 
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available between 1 and 265 lb. Special 
ranges up to 750 Ib. can also be had. Equip- 
ment for differential pressure service up to 
1,500 Ib. static pressure is also furnished. 
Typical applications include primary and 
auxiliary steam lines, heating and evaporat- 
ing systems, turbine or bleeder make-up 
systems, de-superheating service, differential 
pressure systems, and pump regulation. Ma- 
son-Neilan Regulator Co., 1190 Adams St., 
Boston. 


Elevator 


“Wallclimber” freight elevator is intended 
for one-story service with lifts up to about 
12 ft. It is extremely compact and designed 
to take a minimum amount of space. Any or 
all of three sides of the car are available 
for opening. Construction of the guides and 
supports is such that they can be readily 
removed and ‘set up in a new location of 
similar dimensions. Capacities up to 5,000 
lb., and car sizes to 7 ft. by 10 ft. can be 
had. Rails, cables, anchorage, and counter- 
weights are placed along one side only, 
while the elevator machinery is located over- 
head. Instantaneous self-aligning type safe- 
ties act in the event any of the cables break. 
Revolvator Co., North Bergen, N. J. 








Metal-Cutting Alloy 


“Haynes Stellite-2400” is a _ cobalt- 
chromium-tungsten alloy for metal-cutting 
tools. It is claimed to have great edge 
strength and to operate with economical 
tool life at high speeds. Haynes Stellite 
Co., 30 East 42d St., New York. 


Clutch 


“U. G. Friction Clutch” is designed for 
use on oil, gas, and diesel engine drives, 
or on drives where heavy impact is en- 
countered on either end. Disks are driven 
by steel pins, cushioned by rubber bushings. 
These bushings have special self-lubricating 
bronze bushings on the inside of the rubber 














8 TIMES MORE LIGHT YET NO GLARE 


to Cause “Afternoon Eye Fatigue! 


illumination have been obtained with glare 
reduced to a minimum. 


Why does Philco have eighty foot- 
candles of illumination in their 
Philadelphia assembly depart- 
ment? How is this high intensity 
lighting secured without glare? 


Eighty foot-candles is the right 
amount of light for Philco’s fine 
assembly work. Yet it is more than eight 
times the national industrial average! 
Philco’s quality standards and production 
efficiency demand this fine Benjamin light- 
ing installation. What about yours? 


The main cause of afternoon eye fatigue 
is inadequate lighting, chief symptoms 


of which are: objectionable contrast con- 
ditions; harsh, dark shadows; excessive 
direct and reflected glare. 


Such lighting deficiencies are directly 
responsible for high spoilage and reject 
rates! In the Philco assembly department 
they were corrected by the use of Benja- 
min 400 Watt Mercury Lamp Glassteel 
Diffusers and 500 Watt Incandescent Lamp 
Glassteel Diffusers alternately spaced 8 
ft. x 8 ft. at a height of 
9 ft. Through scientific 
blending of mercury and 
incandescent light, with 
the aid of Benjamin 
porcelain enamel reflec- 
tors, high levels of 


A first step in determining your 
need for Better Light is writing 
for the Benjamin “Factory Manual of 
Lighting Practice,” a copy of which will be 
sent you upon request. Address The 
Benjamin Electric Mfg. Co., Des Plaines, 
Illinois. Manufactured in Canada by Amalga- 
mated Electric Corporation, Ltd. 





so that the disks slide freely on the steel 
pins. The rubber is cemented firmly in 
the friction disks. It is said that these 
bushings eliminate knocks, absorb shock, 
and add life to the clutch. It combines 
features of a friction clutch and a flexible 
coupling. T. B. Wood’s Sons Co., Chambers- 
burg, Pa. 


Starter 


Bulletin 713 combination starter has cir- 
cuit breakers and automatic starter. Starting 
switch is of the solenoid type with double- 
break, silver alloy contacts and two thermal- 
overload relays. The circuit breaker is in- 
closed in a molded plastic case and has 
three poles operated by a single lever. It 
can be tripped open or closed in the same 
manner as an ordinary disconnect switch. 


An overload in any pole trips the bimetallic 
thermal unit and opens the breaker. All 
poles are also equipped with an instantane- 
ous magnetic trip. Maximum rating of 30 
hp., 220 volts; 50 hp., 440-550 volts. Allen- 
Bradley Co., 1311 South First St., Milwaukee. 


Marking Colors 


Metal marking colors for marking metal 
parts can be applied by rubber stamping. 
Said to give clear impression even in small 
type, to dry in 10 sec. with a thin, tough 
coating which resists oil. Manufacturer says 
a thin film of oil does not prevent the 
colors from adhering to the metal surface. 
Type KR is red, Type KF purple. The 
Dykem Co., 2301 North 11th St., St. Louis, 
Mo. 
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Fire Grenade 


Automatic fire grenade drops from its 
holder when temperature rises to about 
165 deg. and melts the fusible link holding 
its spring wires. The glass shatters and 
the liquid gas sprays over a large area, 
turning immediately into a heavy gas which 
smothers the fire beneath it. Fluid used is 
carbon tetrachloride. Can be taken from 
the holder and thrown by hand if someone 
is present when fire starts. Gordon Mfg. 
Co., 110 East 23rd St., New York. 


Cleaning Unit 


Portable vacuum cleaning unit, the 
“Hoffco” No. 15, is a completely equipped 
super-duty cleaner designed to remove large 
quantities of accumulated dust with great 
economy. Is capable of many hours of con- 
tinuous operation on heavy deposits of dust 
before it must be stopped and emptied. Has 
a large dust storage capacity, and the dust 
container is equipped with a raising and 
lowering device actuated by a crank handle. 


The container is mounted on a separate set 
of wheels independent of those on which the 
unit is moved, and the unit pull-handle can 
be detached and used to pull the container. 
There are a carrying space on the unit for 
the hose and all of the cleaning tools and 
accessories, box for cleaning tools, compart- 
ment for floor and wall rods, rack for the 
vacuum hose, and a special saddle for coil- 
ing the electric cord. Has sufficient capacity 
to operate two lines of 13-in. hose of 
different length simultaneously, or one line 
of 2-in. hose. U. S. Hoffman Machinery 
Corp., Air Appliance Division, 105 Fourth 
Ave., New York. 


Shaper 


This 6-in. crank shaper can be mounted 
on a bench or is available already mounted 
on a portable workbench that can be rolled 
from job to job. The machine is said to 
be ideal for surfacing and finishing small 
castings of irregular shapes. It is also good 
for handling ordinary flat work that requires 
slotting or grooving, or for cutting keyways, 
machining out blanking dies. Can be set 
up quickly and is a speedy machine for 
rush jobs. Standard model is equipped 
with three-step cone pulley giving three 
speeds to the ram and an automatic cross- 
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feed to the table, and having four varia- 
tions of feet. The vise is sturdily con- 
structed and has graduations on its bottom 
edge for angular work. The toolhead is 
likewise graduated for 0 to 90 deg. for 
dovetail work. Speed mechanism is simple 
to adjust. All the ramways and the front 


of the column are of a “V” type. Ram is 
adjustable so that the stroke can be adjusted 
in any position either forward or rearward. 
Automotive Maintenance Machinery Co., 
2100 Commonwealth Ave., North Chicago, 
Tl. 


Foot Switch 


Safety foot switch is intended for use on 
individual motor-driven machinery. To 
start the motor, the operator depresses the 
pedal. To shut it down the pedal is again 
depressed. This leaves both the operator’s 
hands free to hold the work. An additional 
safety feature is incorporated, for by de- 
pressing the pedal and retaining pressure, 
the switch will only operate while the op- 
erator retains his foot. Once pressure is 
removed, the switch will automatically shut 
off the motor. The capacity of the switch 
is sufficient to provide adequate control for 
up to 3-hp. motor. The Babaco Co., 447 West 
19th St., New York. 


Fire Hose Valve 


Remote control hose valve prevents water 
freezing in fire protection piping. The valve 
is located where it is warm. There is no 
water in the exposed section of the piping. 
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Controls are of two types—either a break- 
glass station is operated or the valve wheel 
is given a full turn. In either case an 
impulse is transmitted and the valve oper- 
ates and water is at the nozzle without 
delay. Where there is danger of freezing, 


the use of this valve eliminates the neces- 


sity for insulating the piping. The valve 
can also be used successfully with regular 
wet underground systems which have de- 
veloped leaks. Used in conjunction with 
a special valve which controls the flow of 
water from the city water mains or other 
sources of supply. Rockwood Sprinkler 
Co., 38 Harlow St., Worcester, Mass. 


Bending Machine 


No. 11 rod bending machine bends small 
sizes of wire, round, square, and flat steel 


bars. Can be used for all other ductile 
materials. Is easily set up in a machine 
vise. Can be operated either left or right- 


hand, permitting a great variety of bends, 
with no changeover required. Convenient 





gages for locating bend and degree of bend. 
Bends up to 90 deg. can be produced, and 
bending blocks are available for material 
from +s in. to % in. with increments of 
yz in. Offset bends can be made with a 
minimum distance of 3 in. and U-shaped 
bends with a minimum of 3? in. between 
bends and 18 in. deep. Wallace Supplies 
Mfg. Co., 1310-12 Diversey Parkway, Chicago. 


Valves 


Brass and iron globe and angle valves 
with plug-type disk are designed to with- 
stand severe service on small lines carrying 
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steam, hot water, cold water, oil, gas, and 
other fluids. Brass globe, designated 143-P, 
and brass angle, designated 163-P, are made 
in sizes £ to 3 in. Iron globe, designateil 
3143-P, and iron angle, designated 3163-P. 
come in sizes } to 3 in. All types are recom- 
mended for 150-lb. steam working pressure 
and 300 Ib. on cold water, oil, or gas lines. 
They are recommended for throttling serv- 
ice. All parts are interchangeable and 
stuffing boxes are fitted with a gland and 





filled with high-grade packing. They may 
be repacked while under pressure when wide 
open. Plug-type disk is of nickel alloy and 
body seat ring of Exelloy, a specially heat- 


treated chromium iron. Crane Co., 836 
South Michigan Ave., Chicago. 
Relays 


Type R157A “Protectorelay” permits pre- 
determined ignition timing, delayed opening 
of the oil valve, and timed scavenger or 
recycling period. Uses circuit employing 


one line-voltage and one low-voltage relay. 
utilized 


One time switch is for both igni 
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tion and oil valve as well as providing a 
time-delayed return to the cold position, 
Ignition switch timing is adjustable from 
45 to 120 sec. Delayed oil valve timing is 
approximately 25 to 35 sec., and the safety 
timing is approximately 80 to 100 sec. 
Current rating is 10 amp. at 110 volts and 
5 amp. at 220 volts with a motor rating of 
1 hp. repulsion-induction and % hp. split- 
phase. Unit is finished in black and is 
approximately 74 in. high and 7% in. wide. 
Minneapolis-Honeywell Regulator Co., Min- 
neapolis. 


Vibration Measurement 


The “Vibrometer” is an instrument for 
measuring amplitude of vibration of struc- 
tural or machine members. Its range is 
from 0.001 to 0.030 in. It is held in the 
hand while the needle point is pressed 





against the vibrating part. Vibrating mo- 
tion of the spindle is transmitted directly 
to the pointer, which appears as bright yel- 
low against the black background. ‘The 
pointer appears double to the eye of the 
observer, and the apparent intersection of 
the two images, read on the scale on the 
background, gives the amplitude of vibra- 
tion directly in thousandths of an_ inch. 
No damage can be done to the instrument 
by applying it to a vibrating member whose 
amplitude is greater than 0.030 in. Amet- 
ican Instrument Co., 8020 Georgia Ave., 
Silver Spring, Md. 


Flexible-Shaft Unit 





Two flexible-shaft units. 
a suspended unit which may be mounted 
on a trolley or hung from a hook. Assembly 
P is designed for bench mounting and may 
be used equally well mounted on a truck. 


Assembly V_ is 


Both units have three speeds and are 
equipped with ball-bearing motor and ball- 
bearing countershaft. The countershaft is 
hinged and provided with a screw for ad- 
justing- belt tension. Equipment includes 
switchboard plug and ball-bearing handpiece 
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BUILT BY INDUSTRY 
FOR INDUSTRY 


Close association with industry makes it possible for 
Delco to build motors from the point of view of the plant 
engineers who use them. These men, controlling 
factory operations in many parts of the country, con- 
ferred with Delco on the problems of industrial power 
... problems of torque, balance and application. Each 
specified the qualities which, in his own mind, made up 
the “‘ideal motor.’’ Then Delco engineers set to work 
to design a motor which would answer all demands. 
As a result, Delco motors are especially suited for 
industrial applications — because they are ‘built by in- 
dustry for industry.’’ Write for catalog. Delco Products 
Division, General Motors Corporation, Dayton, Ohio. 














— 


Each end of the rotor and shaft of a Delco 
motor is balanced independently. Two 
light beams traveling over a chart reveal 
the compensation required, and the exact 
point at which it must be applied. Then 
the complete rotating assembly is checked 
again. The perfect balance thus attained 
contributes to the satisfactory perform- 
ance of Delco-powered machines. Specify 
Delco Motors on your equipment. 














with clamped spindle to take grinding 
wheels, buffs, scratch brushes, etc. Angle 
heads and special handpieces can be fur- 
nished interchangeable with the standard 
handpiece. Motors can be furnished for any 
electrical specifications, but are made stand- 
ard for 110-220 volts, 60 cycles, one phase, 
up to and including 3 hp., and three phase 
for 1 hp. Stow Mfg. Co., Inc., Binghamton, 
ee 


Temperature Controllers 


Models AR and ARF temperature re- 
cording controllers may be used for tem- 
peratures up to 100 deg. F. They use a 
special sensitized paper and a stylus, instead 
of ink, for making permanent records on a 





10-inch-diameter chart. Mechanism is in- 
stalled in a dustproof case which can be 
locked. Chart is driven by Telechron clock 
mechanism. One of three types of switches 
can be had: Red Top—normally on, 2-wire 
circuit control, capacity 500 watts a.c., 50 
watts d.c.; Green Top—normally off, 2-wire 
control circuit, capacity 500 watts a.c., 50 
watts d.c.; Blue Top—3-wire thermostatic 
control or single pole, double throw, capacity 
200 watts a.c., 25 watts d.c. All elements 
are interchangeable, so that in case of acci- 
dent or misuse, they can be repaired or 
replaced by user. The Partlow Corp., New 
Hartford, N. Y. 


Drum Plug Wrench 


Especially designed for tightening and 
removing all sizes of plugs or bungs from 
steel drums. Is shaped for ten different 
applications. Sturdily built and equipped 
with strong round metal handle. Red 
enamel finish. Weighs 1% lb. Morse Mfg. 
Co., Inc., 400-408 South Franklin St., Syra- 
cuse, N. Y. 


Pipe Fittings 


“Socket Weld Fittings” are pipe fittings 
which are welded in place. Counterbored 
socket ends into which the pipe is inserted 
serve to align pipe and fittings before and 
after welding. Fittings are made from drop 
forged steel. They are bored to match the 
inside diameter of the pipe used, whether 
that be standard, extra heavy or double extra 
heavy pipe. The socket and construction 
make possible use of lap welds. Available 
in sizes from 4 to 6 in. Henry Vogt Ma- 
chine Co., Inc., Louisville, Ky. 
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Fire Truck 


Emergency fire truck can be moved quickly 
into elevator and transported to any point 
in the plant. Mounted on it are four carbon 
dioxide extinguishers, water extinguishers, 
axe, two crowbars, rubber and _ asbestos 
gloves, blanket, first-aid kit, and gas mask. 
The truck may easily be guided by one per- 
son. Walter Kidde & Co., Bloomfield, N. J. 


Cleaning Material 


“Houghto-Clean No. 180” is a general- 
purpose cleaning material containing soap 
and a mild abrasive. Ii is free-rinsing and 
non-corrosive. One-third ounce of it is 
used to each gallon of water for cleaning 
floors, tile, enamel, etc. E. F. Houghton & 
Co., 240 West Somerset St., Philadelphia. 


Switchgear 


Eight-unit 7.5-kv. metal-clad switchgear 
with rectangular instruments, meters, and 
relays. Oil circuit breakers, instrument trans- 
formers, and insulated buses are inclosed 
in die-formed safety steel inclosures. Front 
is illuminated by a streamlined lighting 
fixture. The switchgear is of vertical-lift 
type in which the oil circuit breakers are 
removed and inserted by means of a truck. 
Delta-Star Electric Co., 2400 Block, Fulton 
St., Chicago. 
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Boiler Control Unit 


No. 150 boiler control unit is a combina- 
tion pump control, low-water cutoff and low- 
water alarm. Designed for use with steam 
pressures up to 130 lb. The two controls 
have separate operating levels and the dif- 
ferential between the two circuits is adjust- 
able. Differential between the “off” and 
“on” operation of the controls is also adjust- 
able. Flexible metallic bellows gives de- 
pendable transmission of float power to 





the outside switch mechanism and elim- 
inates use of stuffing boxes. The pump con- 
trol circuit is designed to turn an electrically 
driven boiler feed pump on and off in ac- 
cordance with the requirements of the boiler. 
At a lower level, a second circuit will shut 
off the burner or stoker in case of a fuse 
failure in the pump circuit. McDonnell & 
Miller, Wrigley Bldg., Chicago. 


Heating Control 


“HYLO Steam Variator Control” gives 
touch control over heating of buildings. By 
setting a dial for the prevailing outdoor 
temperature once or twice a day, the build- 
ing operator supplies exactly the right 
amount of heat to all radiators to keep 
every section of the building comfortably 
warm. It delivers steam continuously to 
all radiators, keeps them fractionally filled 
when less heat is desired. In this way 
wasteful overheating during mild weather, 
and underheating during the cold period, 
is avoided. The “Variator” dial takes care 
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Here are the requirements of three major indus- 

. tries—interpreted and prefabricated by Grinnell. 
Right background, important links of a steam 
power installation. . . Left background, process 
piping for oil refinery use . . . Center, several 
lengths of straight piping that will carry water 
in a mine shaft. 


Note the smooth contours, the plain circum- 
ferential butt welds of the large steam line in 
the foreground. Remember that each of these 
groups of piping was accurately prefabricated to 
specifications, pretested to qualify for insurance. 
Remember that each will be delivered on schedule. 
Reason enough why Grinnell Prefabrication is now 
the standard in many industries . . . reason enough 
for you to say, “Give the plans to Grinnell!” 
Grinnell Company, Inc., Executive Offices, 
Providence, R. I. Branch offices in principal cities. 
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of special conditions. Advanced, it pro- 
vides for rapid heating-up. Retarded, it 
adjusts the steam supply for reduced night 
heating. Can be applied where low-pressure 
steam, either vapor or vacuum, is circulated 
through two-pipe orifice systems. With modi- 
fications, it can be used to control directly 
stokers or blowers and motor-operated draft 
dampers on hand-fired boilers. Control cab- 
inet is attractively finished and can be 
placed at any convenient operating point. 
Warren Webster & Co., 17th & Federal Sts., 
Camden, N. J. 


Lamps 


Double-swinging-arm model of “White 
Knight” lamp can be used on desks or 
drafting tables. Using a luminaire of triple- 
layer glass under the metal shade, a diffused 
white light is available over a large area. 








The swinging arm extends 24 in. and can 
be locked in any desired position with sel- 
screws at both arm breaks. Blue, opal, and 
clear layers of glass luminaire remove harm- 
ful yellow rays from the incandescent source 
and soften and diffuse the light. Lamp is 
finished in bronze plate or gunmetal with 
silver-plated trimmings. ‘The Greist Mfe. 
Co., New Haven, Conn. 


Aluminum Paint 


“DeLuxe Enamel” is an aluminum paint 
which can be used indoors or outdoors. 
Protects surfaces that must be resistant to 
acids, alkalis, soaps, heat, and alcohol. 
Surface can be washed. Skybryte Co., 19th 
St., East Cleveland. 


Roofing 


“Triple Drain Channel Roofing” has four 
ridges and three valleys in each channel 
unit, thus providing three drainage chan- 
nels. Neither driving rain nor capillary 
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attraction can cause leakage, it is claimed. 
A beaded channel makes a tight fit at the 
overlapping edge, and any rain passing this 
point is carried into the center channel 
through the action of gravity. For con- 
venience, proper area for nailing this roof- 
ing is indicated clearly by blue lines on 
each sheet. It is available in three types 
of metal—steel, copper-bearing steel, and 
rust-resisting Toncan iron. Furnished in 


26-, 28-, or 29-gage and in lengths ranging 
from 5 to 12 ft. with a covering width of 
Republic Steel Corp., Cleveland. 


24 in. 





Flexible-Shaft Unit 


Three-speed, flexible-shaft unit is driven 
by a l-hp., 1,725-r.p.m., repulsion-induction- 
type, 60-cycle, 110-220-volt, single-phase mo- 
tor. Flexible shaft is 7 ft. long and has 
non-metallic inner liner. Unit is mounted 
on wide legs with casters. Motor is on a 
swivel base. Finished in glossy black enamel 
with all bright parts cadmium-plated. Can 
be had with different types of equipment 


for grinding or sanding. Wyzenbeek & 
Staff, Inc., 642 West Washington Blvd., 


Chicago. 


Flow Meter 


“Rotameter” flow meter has interchange- 
able precision-bore metering tubes which are 
as large as the pipe line carrying the flow. 
Since tubes are interchangeable, replace- 
ments can be made with assurance that 
calibration for the replacement tube is the 
same as for the original. Capacity scales 
are etched in the glass. Rotation of float 
is said to throw off foreign matter and 
make meter self cleaning. Models can be 
had in range from high vacuum to 1,500 Ib. 
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per sq.in. and to meters with tubes over 
20 in. long capable of measuring flow ranges 
of as much as 200 to 1. Recorders, in- 
tegrators, and automatic controller can be 
supplied. Fischer & Porter Co., 110 West 
Penn St., Germantown, Philadelphia. 


Unit Heater 











Starting the fan motor in this new S63 
unit heater closes an electric circuit which 
operates a solenoid gas valve to open the 
gas burner wide and supply heat to the 
unit. Current failure or any overload shuts 
off the current and the gas valve simul- 
taneously. The heater is vented to take 
away products of combustion. It is fitted 
with aluminum louvers at the front. These 
louvers can be adjusted to start the air 
stream in a desired direction. Fan and 
motor are mounted at the rear to pass a 
stream of air through the heating element 
to issue between the louvers and follow 
the direction for which they are located. 
Reznor Mfg. Co., Thompson St., Mercer, Pa. 


Rubberized Fabrics 


Fabrics coated with the company’s Koro- 
seal synthetic rubber are waterproof and 
resistant to oil, . acids, alkalis. Can be 
cleaned with soap and water, can be applied 
to fabrics in any pigmented colors. B. F. 
Goodrich Co., Akron, Ohio. 


Pump - 





Fig. 3900 centrifugal pump is a side- 


suction, single ball-bearing type. It is made 
in two sizes: 4 in. with 3-in. discharge and 
f-in. suction; 3-in. with ¥-in. discharge 
and l-in. suction. Pumps direct-connected 
to motors are suitable for speeds up to 
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iad It may seem hard to imagine . . . but if someone asked 
you to run lighting and power wiring around the red-hot 
crater of a volcano what’s the first thing you’d think of? 
Wire, naturally; Rockbestos specifically, because its asbestos 
insulation is heat proof and fireproof. 

That takes care of the big volcano, but how about all the 
little ones in your plant? Kilns, ovens, soaking pits, fur- 
naces and boilers generate plenty of heat, too. Wiring used 
to control or feed them, or in their vicinity, should be proof 
against the deteriorating heat they give out if you want to 
avoid tie-ups and replacement. 

Rockbestos wires and cables can take the heat without 
drying out or cracking. Our catalog lists over fifty standard 
heat-resistant constructions. Send for it and samples of the 
wires you require. Rockbestos Products Corporation, 872 
Nicoll Street, New Haven, Conn. 


Also refer to Electrical World Buyer’s Reference Number for 1938. 




















ROCKBESTOS 


the wire with permanent insulation 
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3,500 r.p.m. Belt-driven pumps are good for 
speeds up to 3,000 r.p.m. Standard equip- 
ment includes a bronze impeller of the 
non-overloading type, stainless steel shaft, 
bronze gland, and an oversize, deep-groove 
ball bearing. When direct connected to a 
motor, the complete unit is mounted on a 
cast iron base, except with a 3-hp., 3,425 
r.p.m. motor when a steel channel iron base 
is used. Either size pump can be had with 
direct-connected gasoline engine. The Dem- 
ing Co., Salem, Ohio. 


Voltage Regulator 


SUASA Eats Sects MRE acs aS 





Vibrating voltage regulator is designed 
for voltage control of a.c. generators which 
are subject to wide load.‘¥ariations. Has 


fast action, there being no dashpots or other ~ 


damping devices:. All large parts are in- 
closed. Is easily installed and operated. 
Ideal Commutator Dresser Co., 1416 Park 
Ave., Sycamore, Ill. 


Electric Drill 


Model No. 12-S electric drill is one in a 
new line of portable electric tools. This 
3-in. capacity drill is of streamline design 
with all corners rounded off so that they 





will not catch in operator’s clothing. Cross- 
bar handles, together with an end spade 
handle, provide easy operation. Aluminum 
shell houses a universal electric motor. Re- 
duction gears are of heat-treated chrome 
molybdenum steel, ball-bearing mounted. 
Three-jaw chuck accommodates _ straight 
shank drill bits.. Syntron Co., 480 Lexington 
Ave., Homer City, Pa. 
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Pulley Laggings 


Fiber lagging for mounting on drive 
pulleys and flywheels to increase the diameter 
permits increasing size of motor pulley and 
results in higher belt speed. Made of com- 


pressed end grain fiber which is claimed 





to make an ideal pulling surface for belts, 
gripping and pulling the belt without slip. 
Laggings are supplied in any width and 
up to 72 in. in diameter. They are applied 
by clamping on the wheel rim with a clamp 
of new design. Rockwood Mfg. Co., 1801- 
2001 English Ave., Indianapolis. 


Power Wrench 


Bardwell portable power wrench is a 
portable, worm-gear power drive operated 
by any standard make electric drill of 3-, 
8-, or #-in. size. It is built for heavy-duty 
use on any job where rotating motion is 
required. The power developed is said to 





be equal to the turning strength of three 


to four men. Its even pull and high start- 
ing torque make it applicable to winches, 
hoists, gates, valves, and intermittently op- 
erated machinery. It is portable, hence can 
be carried and operated by one man. The 
electric drill is firmly attached and rigidly 
clamped in place when operating the wrench, 
but may be quickly and easily detached 
when the drill is needed for other work. 
W. C. Lipe, Inc., Syracuse, N. Y. 


Connector 


For rapid connection or disconnection of 
a multiplicity of wires this connector has 
been developed. It consists of clips mounted 
on a bracket and plugs assembled on a 








Bakelite strip. Plugs and clips are cad- 
mium-plated and have cutting edges that 
insure good contact with the plug. Cable 
lacing extension on one end of the plug 
strip has two holes for securing the cable. 
Extension prevents incorrect connection of 
the plug to the clips and provides easy 
method for disconnecting. Standard assem- 
blies of 2 to 14 connection points are avail- 
able, but greater lengths are available to 
specification. Guardian Electric Mfg. Co., 
1621 West Walnut St., Chicago. 


Stop Valve 


Line of stop valves for high-pressure serv- 
ice. These valves are made from a single 
block of forged steel in sizes from 2% to 
8 in., and for pressures up to 2,500 lb. per 
sq-in. Can be furnished with flanged ends 
or with ends’ prepared for any type of 
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welding. Also made in both angle and 
offset types. Unusual feature of the offset 
valve, it is claimed, is that its pressure drop 
approaches that of a gate valve and is con 
siderably less than the drop in other types. 
It is of the uni-directional type and has a 
special internal bypass. Bodies, flanges, and 
bonnets are all hammer forged from chrome 
molybdenum steel. All seats are Stellite 
faced. Trim is of stainless steel. Clees 
Valve & Engineering Co., 90 West St., New 
York. 


Paint 


“Metleaf” paint has for its pigment leafed 
metallic lead. Is designed for use as sur- 
face protection on wood, metal, galvanized 
iron, concrete. Is mixed with a vehicle, 
applied by brush or spray gun, and dries 
to thin sheet of metallic lead. Comes in 
four grades for conditions of different 
severities. Densol Paint Co., Rockside Rd., 
South Park, Ohio. 


Rubber Socket Seal 


Rubber socket seal prevents the entrance 
of fine particles into space between the lamp 
base and the socket. It is a molded rubber 
collar for medium base lamps, which fits 
over the open end of the socket. When the 
lamp bulb is inserted the socket lamp union 
is fully protected. This prevents shorts re- 
sulting from dirt, chips, grindings, cutting 
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More Light, Less Heating .. . WU 


GUAS SEBO GKECON STRUCTION 





New PC Glass Blocks are not only beautiful 


but save money for plant owners 


OWADAYS, buildings are built 

with an eye to beauty and efh- 
ciency. And nowhere can you find a 
building material better able to con- 
tribute successfully to both these ob- 
jectives than PC Glass Block. 

PC Glass Block combines, in a 
single material, so many advantages 
that it has been widely welcomed in 
factory construction everywhere. Its 
fresh, sparkling beauty adds im- 
measurably to factory appearance. 
It is strong. It deadens sound sub- 
stantially. It admits 78% of the light, 
thus assuring better lighting and eff- 


ciency in your plant. The dead air 
space in each PC Glass Block gives 
glass block construction a distinct 
insulating value . . . its overall coefh- 
cient of heat transfer in still air is 
only 0.48 B.T.U. per sq. ft. per hour; 
per degree F. This results in sub- 
stantial savings in both original and 
operating costs of heating and cool- 
ing systems over other types of con- 
struction which provide for an 
equivalent amount of light. Since 
all decoration is on the inner sur- 
faces of the blocks, the exposed faces 
are smooth and easy to clean. Mois- 


Distributed by 


rer toOBU RG 
PLATE GLASS COMPANY 


and by W. P. Fuller & Co. on the Pacific Coast 
Manufactured by 


PITTSBURGH CORNING CORPORATION 


Also Makers of Carrara Structural Glass 
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ture will not condense on the warm 
side of PC Glass Block panels, ex- 
cept under extremely severe condi- 
tions, making glass block construc- 
tion definitely advantageous for use 
in factories where processes may 
cause or demand a constant high 
humidity, or where wide fluctuations 
in temperature and humidity occur. 
Find out about this better-looking, 
more economical construction. Send 
the coupon today for facts and 
figures about PC Glass Blocks. 








P| Shae 
I] Bez. 


Pittsburgh Corning Corporation, 
2135A Grant Bldg... Pittsburgh, Pa. 

Please send me, without obligation, your new 
book containing complete information on PC 
Glass Blocks. 
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oils, etc., which might enter the socket. The 
lamp end of the socket seal is feather-edged 
so that the seal fits snugly around the lamp 
bulb base. Sockets packed 25 to the box. 
Fostoria Pressed Steel Corp., Fostoria, Ohio. 


Blowoff Valve 
Line of blowoff valves includes “Blo- 
Deflector” protecting lip. Manufacturer 


claims that this design principle deflects 
boiler blow so effectively that these new 
valves are almost indestructible. To in- 
crease the wear-resistance, they have stain- 


less steel valve disks hardened to 500 Brinell 
rings 


and renewable valve seat heavily 






























































Stellited. Made in both straight-way and 
angle types for boiler and economizer pres- 
sures up to 1,660 lb. Hancock Valve Division, 
Manning, Maxwell & Moore, Inc., Bridge- 
port, Conn. 


Hydraulic Hose 


“Flex-O-Tube” hose is said to be ex- 
tremely flexible and is especially designed 
for use on hydraulically operated mechan- 
isms. Construction consists of an oilproof, 
synthetic-compound inner tube, reinforced 
with two high-quality cotton braids in a 
synthetic cover, impervicus to oil. Has high 
burst capacity and, due to absence of any 
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metal in the hose proper, will not fatigue 
under vibration or flexing. Fittings are 
available in either brass or aluminum with 
any standard size and type of thread ends. 
Fittings are attached by the manufacturer 
to any specified length of hose, and will not 
leak or blow off up to the bursting capacity 
of the hose. Available in 4, 4, 5/16, and 3 
in. inside diameter sizes. Approximate burst 
capacity of these sizes is 6,000, 5,000, 4,500, 
and 4,000 lb. respectively. The Flex-O Tube 
Co., Lafayette at Fourteenth, Detroit. 


Thermostats 


To prevent unauthorized adjustment of 
thermostats, this concealed-adjustment type 
of air switch control has been designed. The 
control knob and scale plate are removed 


from the outside of the inclosing case, 
and range adjustment can be made only by 
removing the case. Absence of the usual 


control knob removes the temptation of 
tampering. Jefferson Electric Co., Bell- 
wood, IIl. 
Valve 
Bronzed forged pilot-operated hydraulic 


valve is built for 2-, 3-, and 4-way opera- 
tion. Made in 3-, 3-, and 1-in. sizes in two 
styles, for 1,000 lb. working pressure and 
for 2,000 lb. pressure. Valving operation 
in the 2-way valves is accomplished by only 
one moving part; in the 3- and 4-way valves 















by coincident motion of the two valve bodies 
or plungers. The valve bodies or plungers 
are made of stainless steel. These are “free- 
floating” in special packings, avoiding metal- 
to-metal contact. Replacements of parts 
can be made in a few minutes without dis- 
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turbing the hydraulic piping. Connections 
are provided so that the piping may be 
permanently connected above or below hous- 
ing. C. B. Hunt & Sons, Salem, Ohio. 


Lamp 





Combination lamp unit combines arrange- 
ment of three 150-200-watt lamps around 
a central mercury lamp of 400 watts to 
produce a light which is both visually com- 
fortable and which possesses the property 
of blending well with daylight. The 120- 
degree spacing of the three incandescent 
lamps around the mercury lamp assures well 
blended light in all directions. This dome- 
type ventilated reflector of porcelain-enam- 
eled steel provides a wide even surface of 
light on both horizontal and vertical sur- 
faces. An opal glass cylinder surrounds 
the lower portion of the mercury lamp. 
This lowers the normal 78-degree cutoff of 
the reflector to 61 degrees, which greatly 
minimizes possibility of direct glare. Ben- 
jamin Electric Mfg. Co., Des Plaines, III. 


Switchgear 
Unit Type “RI” 7.5-kv. metal-clad switch- 


gear houses a 100,000-kva. oil-blast circuit 
breaker, instrument transformers, insulated 
bus, cable terminators, and accessories. The 
die-pressed steel panel door, with concealed 
hinges, carries the instruments, relays, and 
control switches. On the end of the steel 
inclosure is a door giving access to the cir- 
cuit breaker test compartment. It is used 
in conjunction with an elevating-type han- 
dling truck and a control wire jumper pro- 
viding ready means for checking the breaker 
operation when removed from its cell. The 
test compartment contains a control switch, 
control bus connections, and alarm bell. 
Delta-Star Electric Co., 2400 Block, Fulton 
St., Chicago. 
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adequate Range, adequate Power 


Why must every correctly designed bolted 
assembly include a device possessing all three 
of these essentials? Because it must combat 
the unceasing forces of wear and vibration. 
It must have Live Action—constantly func- 

th adequate power over a sufficient 

ly a helical Spring Washer fulfills 


irements. 
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Air Lock Keeps 
Shipping Room Warm 


J. E. Gonsetu, Jr. 


Methods and Betterment Department 
Automatic Electric Company, Chicago 


A simple, effective, and relatively in- 
expensive method which we devised for 
keeping outside cold air from entering 
the shipping room while handling ship- 
ments, is shown in the illustration. 

Our shipping room has an area of 
about 8,000 sq. ft., with a 15-ft. ceiling. 
In it the usual functions such as packing, 
crating, marking, and loading on trucks 
are carried on. Some work at desks 
and benches is required for the inspec- 
tion and recording of incoming mate- 
rials. Two adjacent 14-ft. roll-down 
doors permit egress of the packed goods. 
However, when these doors were opened 
in cold weather, a torrent of frigid air 
would rush in and chill the workers. 
Colds and lost time were frequent, with 
the danger of further complications 
always a possibility. 

As shown, the problem was solved 
by building an air lock around the 
shipping room doors. Tongue-and- 
groove wooden partitions were con- 
structed the width of the two large 
doors (two bays) and one bay deep into 
the shipping room. Light, wooden, up- 
swinging, garage-type doors were built 


Cpecrditing Shore 





are 


These doors 
spring-counterbalanced and can be lifted 
with one finger. 

When loading operations are to be 
conducted the outer doors are closed, 
the inner doors opened, and boxes from 
the packing bench are piled in the two- 


into the partition. 


square-bay air lock. Then, when a 
truckload has accumulated, the inner 
doors are closed, the outer doors opened, 
and a truck backed up and loaded, all 
without materially lowering the tempera- 
ture in the shipping room. 


Mr. Gonseth’s contribution has been 
awarded the $15 payment offered by the 
editors for the best Operating Short sub- 
mitted during the past month. 


Cans Cooled 
on Conveyor 
Source, S. C. Johnson & Son, Inc. 


Racine, Wis. 


An interesting solution of a problem 
frequently encountered in industry may 
be seen in this plant. It occurs in the 
department where floor wax cans are 
filled. 

The wax, melted for handling, flows 
into the cans on a filling machine of 
conventional type. The cans may be 
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4-0z. to 2-lb. size—so there is a good 
deal of heat to be cooled out of the 
wax before it solidifies all the way 
through. And it is necessary to cool it 
before putting on the can tops; other- 
wise there might be wax adhering to 
the inside of the top, or other unat- 
tractive features, when the can is even- 
tually opened by the housewife about to 
wax her floor. 

Various experimental approaches were 
tried before the present method was 
worked out. One trial was to put the 
wax through a refrigerated chamber. 
The difficulty was twofold: The wax 
solidified on the outside in a hard shell, 
leaving a molten interior which might 
contain enough latent heat to melt all 
of the contents to liquid condition after 
sealing. If the package remained in the 
cold chamber long enough to chill 
through, it was likely to check, leaving 
unsightly cracks in the wax and giving 
the impression of incomplete filling. 

Another experiment in the effort to 
get away from having tables full of wax 
standing around was a roll conveyor 
with just enough pitch to keep the cans 
moving slowly. This sometimes cooled 
the wax in waves on top because of un- 
even speeds and bumps; and it always 
cooled the wax with a slanting top sur- 
face corresponding to the slope of the 
conveyor. So that idea was given up. 

What finally developed is the cooling 
conveyor now in use. It consists of a 
set of 17 conveyor belts, each 6 in. wide, 
running on rollers spaced closely enough 
to keep the belts always taut and level. 
The belt at the discharge end of the 
filling machine receives the can of hot 
wax, carries it to the end of the belt, 
which is 60 ft. distant. At the end the 
can encounters a 45-degree baffle which 
switches the can off and onto the adja- 
cent belt. This second belt carries it 
back to a point even with where it 
started. Here it is switched to the third 
belt, and so on until finally it comes off 
the final belt solidified, ready for cap- 
ping and cartoning. 

The entire equipment uses a space 10 
by 60 ft., which is a lot of space for 
no more productive use than moving a 
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Today’s severe demands on equipment pagbel 
call for utmost wire rope stamina Tey 


Industry must reduce costs—to‘make profits. More work from ex- 


isting equipment—and faster. Re bon 





Roebling “Blue Center” Steel Wire Rope has more than met these ue root 
° ° est & ct? 
exceptionally severe requirements. Q=- os we * Suck | 
Tpererenjnee™ I 
Roebling “Blue Center” combines the highest strength with the a we oi, 
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can a total distance of 60 linear feet 
in its journey toward solidity of con- 
tents. The conveyor holds a total of 
4,000 one-pound cans, a somewhat smaller 
number of cans in any larger size. They 
could not be stored in less space on a 
table, however, unless tiered—something 
they cannot stand while the wax is still 
liquid. The motion of the cans, slow 
though it is, keeps them cooling some- 
what more rapidly than if they were 
standing still. And, of course, by using 
these parallel conveyors instead of a 
single long conveyor, it is possible to 
keep the rest of that factory floor un- 
obstructed and the cooling confined in 
one corner of the packing room. 
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Seen in Hammermill’s pulp 
mill: A household electric clothes 
washer, used to wash small felts. 
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Simple Guard Will 
Protect Glass in Doors 


Harry W. Benton 


Plant Engineer, Pratt & Whitney 
Division Niles-Bement-Pond Company 
Hartford, Conn. 


Under the above heading C. C. Her- 
mann told in the December issue how 
he overcame the problem of preventing 
breakage of glass in factory doors. 

The same trouble used to be bother- 
some in our plant. We found that a 
complete cure for it lay in using the 
standard }-in. channel felts placed around 
the glass in automobile doors. We pur- 
chase this channel felt in standard 
lengths and fit it around the glass in 
double-swing doors, using suitable wood 
molding to hold the glass and felt in 
place. 

When breakage is due to the glass 
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$15 will be paid for the 
best Operating Short sub- 
mitted during the month 
The Editors 
Other 
Shorts accepted will be 


of January. 


are the judges. 


paid for at attractive rates 
(eR ER 
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being struck by some object this scheme 
will probably be of little help. However, 
the use of a felt buffer protects the glass 
from the vibration and shocks which the 
doors receive from trucks, and thus 
eliminates the former frequent breakage 
from these causes. 


Concrete Base Saves Poles 
Rotted at Ground Line 
K. B. Humpurey, Sayreville, N. J. 


Frequently poles for the overhead dis- 
tribution system in a plant will rot at 
the ground line long before the useful- 
ness of the remainder of the pole is 
ended. Experimental repairs made on 
certain poles seem to indicate that the 
method used will give satisfactory re- 
sults. 

As shown, the pole had been reduced 
to about one-third the original diameter. 
It was guyed so that no movement could 
take place; then the ground was dug 
away to a depth of about 34 ft. down 
and about 6 in. away from the pole, and 
all rotted wood cleaned out. Six 4-in. 





reinforcing rods were bent as shown, 
placed vertically around the pole, and 


the top end driven into it. The bottom 
end or prong was sharpened and forced 
into the pole with a crowbar. 

Next, a long rod was bent around 
the pole to form a spiral and slipped 
down over the vertical bars. A form 
consisting of l-in. rough boards 10 in. 
wide was built around the pole, as indi- 
cated by the dotted lines at the base, 
and extended up about 18 in. above 
ground level. A mixture of 1-2-4 con- 
crete was then poured in and well 
tamped around the reinforcing bars. The 
top was finished off smooth. 

After the concrete had set, some roofing 
compound was worked in around the 
cracks in the pole, making a waterproof 
joint so that water would not run down 
between the pole and the concrete. 

The whole job was completed by 
three men in half a day, at a very reason- 
able cost for materials. 
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Hard facing pump shafting 
has been found to prolong its life, 
produce a saving over the long 
run. Worn shafts can be recon- 
ditioned in this way too. 
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Keeping Track of 
Fire Extinguishers 
C. C. Hermann, Philadelphia 


Tire extinguishers are invaluable in 
the early control of fire, provided they 
are accessible and properly maintained. 
Too often, however, extinguishers are 
hung on a column or wall, and promptly 
forgotten. 

One plant having more than 1,000,000 
sq.ft. of floor space has a total of 750 
gal. of soda-acid and foam extinguishers 
in 214-, 5-, and a few 50-gal. sizes, scat- 
tered through the plant. They are all 
placed on aisle walls and columns. Since 
the color scheme in this plant specifies 
vermilion for all firefighting equipment, 
and the extinguishers are polished brass, 
a sheet of steel 6 in. wider than the ex- 
tinguisher and of the same length is 
painted vermilion and hung under it. 
Periodically the sheets are refinished by 
dipping in paint and allowing to dry. 

In order to keep track of the extin- 
guishers and have a record of the 
charges, each extinguisher and location 
is numbered. When a discharged ex- 
tinguisher comes to the plumbing shop 


FACTORY MANAGEMENT and MAINTENANCE 























BUY ALL YOUR WIRING 4 


FROM ONE SOURCE 


Buy all your wiring materials from one 


source. Specify General Electric. 


You can depend on General Electric 
Wiring Materials to satisfy your wiring 
requirements. You can be sure that these 
materials are of unvarying high quality 
and give enduring service. The General 
Electric Wiring Materials line is complete, 
with conduit, wire and cable, and wiring 


devices that are designed to be used to- 







gether for easy, economical installation. 


Choose G-E Wiring Materials for new 
wiring — for wiring modernization. Rely 
on the line that sets the standard for the 


electrical trade. 


For information, see your nearest G-E 
Merchandise Distributer, or write to 
Section CDW-8241, Appliance and Mer- 
chandise Department, General Electric 


Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 


WIRING MATERIALS 
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APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 





























for recharging it is recorded in the book 
under its own number and a recharged 
extinguisher is given out, after’ ex- 
changing caps so that the numbered cap 
always goes back to the same location. 
This record eliminates the necessity of 
waiting for the extinguisher to be re- 
charged, and also keeps the equipment 
available at all times. Of course, two 
or three extra extinguishers are kept on 
hand, fully charged and ready to be 
given out after the caps have been 
changed. 

A complete record is kept for each 
| extinguisher, giving among other things 
| the date when it was last charged, so 
| that the inspector can determine from 

the record the status of every extin- 
guisher. This. system also provides a 
basis for calling in certain extinguishers 
for recharging, following the expiration 
date of one year. It is simple and has 
proved its effectiveness over a consider- 
able period. 

When one considers that a 2'%-gal. 
foam charge costs about $1.25 and a 
5-gal. charge about $2.15, a record such 
as this pays for itself in that extin- 
guishers are kept in service for the full 

' twelve months allowed by the Under- 
| writers’ before compulsory discharge. 


a 


Overhead conveyors should 
| be guarded with wire netting to 
| protect men working below from 

material that falls off. 
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Welded Basket Facilitates 
Handling of Work by Crane 


Joun E. Hy er, Peoria, Ill. 





When odd types of work that have 
to be dipped are difficult to handle by 
ordinary methods, a welded basket such 
as illustrated may be the answer. A 
basket of this kind is easily fabricated 
| by welding pipes or rods together. It 
is made up of two parts of approxi- 





EXCLUSIVE 





‘ 


FEATURES: || “yy Shad 


% High capacity nozzle... 
Automatic Wire Feed De- 

vice ... Gear Shift Assembly 
800-1...to 1600-1 “No Gear 
Change Required" Mechanical FIGURE 2 
Assembly is readily removable 
for inspection . . . Ball Bearing 
Mounted and Self Lubricated... | mately the same size, so that when it is 
Performance Guaranteed. empty it will take the position on the 
floor shown in Figure 1. When closed, 
swinging shut on hinge C, half of the 
basket, A, will lie squarely on top of 
i the other half, B. The latch bar G will 
STEVENS METAL SPRAYING, ENC. _| lic exactly atop H in such manner that 


81-83 SHIPLEY ST. SAN FRANCISCO, CALIF. by lifting the lock ring J, it can be 


G Ac Bb H4JK, 
v Y 









































Write TODAY for Catalog 14F 
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The movable, current carrying TROLLEY 


: 


FE 
This Factory Has Flexible LIGHTS -ON-° WHEELS 


























Underneath view of DUCT in which 
Busbars are mounted and into 
which TROLLEYS are inserted. 


4 


Cross Sectional View, Showing Rolling 
TROLLEY Inserted In 








Bull Dog Universal Trol-E-Duct provides a Flexible System of Lights 
on Wheels... Designed for surface mounting it can be readily installed 
in either Old or New Buildings... Lighting Units may be inserted in the 
Duct runs at any time and placed to the best advantage with respect to 
Machinery or Equipment locations... Consequently it is not necessary 
to know the exact position of the latter, before making your Lighting 


Lighting Fixture 
attached to a TROLLEY 


layout ... Every inch of the Duct is a potential source of current for 


which acts as both Lights or small Portable Electric Tools ... Investigate this low cost flex- 


feeder and movable 


means .. . Any type of ible Electrical Distribution System ... Available for 10-Ft. or 10,000-Ft. 


Lighting Fixture can be 
adapted for use with installations. 
TROL-E-DUCT. 





Write for Illustrated Bulletin 


Distribution 


Pioneers of Flexible Electrical 


































y expensive. 

peheér-Ve stems remove all 

kinds of sont ed dirt from all kinds of 

surfaces and machines, quickly and at 

low cost. 

Spencer Vacuum will enable you to 

keep the receiving, mixing, manufactur- 
ing and shipping rooms clean. 


VACUUM 


FOR CERAMIC 
INDUSTRIES 


If you use valuable materials much of 
the waste material can be salvaged by 
vacuum. 

If you now use hand cleaning methods 
you are cleaning your factory the most 
expensive way, 

Our nearest representative will tell 
you how you can save, and how much 
it wil cost. 





THE SPENCER TURBINE COMPANY, HARTFORD, CONN. 














Look Here 















































NEWEST THING ON WHEELS! 
A GREAT COST SAVER FOR ANY 
MATERIAL HANDLING PROBLEM 
ENCLOSED CAB AND EVERY ACCESSORY 





Rail Crawler, 
P nl Truck 
SG, |THE BROWNING CRANE & SHOVEL CO.|| «..'t%. 
Zee Rotators Established 1899 Cranes © Hoee 
propucrs Main Office and Factory PRODUCTS 
a 16226 Waterloo Rd., Cleveland, Ohio eer 
Diesel 
Gasoline Export Department Gasoline 
san 30 Chureh St., New York, U. S. A. oe 


























slipped to the left to lock latch bars G 
and H together. 

Latch bar H is extended and termi- 
nates in the forged eye K, which fits the 
crane hook. When the basket is lifted 
by a hoist or crane the hinge C will 
swing to the bottom and ring J will 
keep the basket securely locked. The 
basket can be moved around quite 
briskly in a tank of liquid, if desirable 
for washing the contents, without danger 
of opening it. 

Details of the hinge are shown in 
Figure 2. A number of short sections 
of pipe, D and E, are mounted in stag- 
gered fashion, but in line, on the two 
halves of the basket. It is advisable to 
run a rod through all the pieces to hold 
them in line -while they are being 
welded in place. A headed hinge pin, 
F, will be required. A small hole should 
be drilled at the lower end to accommo- 
date a lock pin or cotter key. 

A desirable feature of these baskets 
is that they can be stacked if necessary 
either while open or closed. 
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Leaking oil is injurious—to 
windings, insulation, and con- 
crete foundations. 


Fe 


Spring Idler Relieves 
Shock on Chain Drive 





C. A. Lee, Evanston, Ill. 


A chain drive from a speed reducer 
to a screw feeder was required to start 
and stop at frequent intervals. Condi- 
tions were such that tension in the chain 
was not released after stopping, and the 
motor had to pick up full load without 
any slack in the chain. Since the motor 
was slightly overloaded to begin with, the 
starter kept kicking out and caused an- 









Spring loaded 
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noying delays. Although the trouble 
kept getting worse, it was practically im- 
possible to shut down long enough to 
install a larger motor. 

Eventually the arrangement shown in 


the sketch was installed, and was success- 


ful beyond all expectations. As will 
readily be seen, the spring-loaded idler 
exerts sufficient pressure on the tight 
side of the chain to produce a certain 
amount of slack, after the drive has 
























R. P. M. thrives on 


year after year. And it does! 


¢ 


Below, a cutaway section of R.P.M. Notice 
the triple protection special processed coat- 
ings afford, assuring in many instances 15, 
20 and 25 years of economical service. 
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t "ster ate service. 
ubon to resist the attacks of the worst types of corrosion, 


It és called 





UT roofs of Robertson Protected 

Metal on your factory buildings. And 
for years to come, enjoy maintenance- 
free protection from corrosion, chemi- 
cals, salt air, fumes and every kind of 
weather. 

Robertson Protected Metal is high in 
insulating value, light in weight. Factory 
applied coatings of asbestos felt and as- 
phalt, sealed in by an exclusive weather- 
proof surface, protect every point of an 
R.P.M. roof from the ravages of those 
elements that put an end to the useful life 
of most roofing. Patented fasteners, also 


METAL ROOFIN 


g Roofing You Can Install — 
and Forget! 


of Robertson Protected metal, facilitate 
installation. 

Throughout the world R.P.M. has 
proved in actual use to be the most eco- 
nomical roofing per year of service ob- 
tainable. The complete facts will interest 
any factory manager who wants roofing 
or siding that can be installed .. . and 
forgotten. Write today for 
our free brochure “Roofs pha Rd ortie in 
Over Industry.” It contains 
full details. Address H. H. 
Robertson Co., 2011 Grant 
Building, Pittsburgh, Pa. 
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For Carpenter Shop, Pat- 
tern Room, Shipping and 
Packing Departments, 
General Maintenance... 


Com- 
plete with 
Y, h.p. motor 
unit, cast iron 
stand, guard and 
splitter, “kick back 

pawls.’’ (10” model 
with 1 h.p. motor — 
$140.25 complete) 


DIRECT MOTOR DRIVE SAVES 40% 
POWER LOSS 


On This Walker-Turner 8” Tilting Arbor Saw 


$98.45 


without extension tables 







Full 2” table, with plenty of room in front of the 


blade. Precision ball bearings. 


Many other quality features worth your 
close examination. Your nearby Walker- 
‘ Turner dealer will supply you promptly, 
or send for descriptive literature. Walker- 
Turner Co., Inc., 3318 Berckman St., Plain- 
field, N. J. 


the new 
Walker-Turner Direct Motor Drive (geared ) 
means that this saw will handle most of the 
The Tilting 
Arbor means that heavy or unwieldy pieces 


cutting capacity and 


lumber your departments use. 


can be easily handled—the table is always 


horizontal. Makes angle cuts to 45°. Big 


WALKER -TURNER 


mechid POWER TOOLS 








stopped. When the motor starts up 
again this slack is taken up against the 
pressure of the spring and the starting 
shock is cushioned to a_ considerable 
extent. Probably other, and better ways 
of overcoming our trouble could have 
been devised, but the method we adopted 
cost little and served well in an emer- 
gency. 

There seems to be no reason why this 
method of absorbing shock should not 
be very useful on chain drives associated 
with pin- and jaw-clutches, as found 
on certain semi-automatic machinery 
which starts and stops several times a 
minute. It is reasonable to believe that 
the engaging elements would stand up 
much longer if they were relieved of 
starting shocks. 


ee 


Electrical controls are deli- 
cate mechanisms. They should 
be adjusted only by electricians, 
not by machine operators. 


ue 


Bell Prevents Accidents 
at Grade Crossing in Plant 


S. H. Coteman, Roanoke, Va. 


Grade crossings are always potential 
accident hazards, whether they are on 
main highways or on plant roadways. 
In a plant the locomotive will, of course, 
be operated at moderate speeds and can 
usually be stopped before hitting a per- 
son or vehicle. However, where visibility 
in the vicinity of plant grade crossings 
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is interfered with by buildings or other 
obstructions, danger of accidents may be 
acute, regardless of the speed. 

In one large plant the tracks used for 
delivering coal to the power plant run 
for some distance between two build- 
ings, and then cross a truck roadway 
which carries heavy interplant traffic. 
Danger was further enhanced by a sharp 
incline between the crossing and the 
track hopper at the rear of the power 
plant where the coal is unloaded. The 
gasoline locomotive used for shifting has 
to travel at a fairly high rate of speed 
in order to attain sufficient momentum 
to climb this grade. 

After several narrow escapes from ac- 
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cidents it was decided to install an alarm 








A few of the many types of hand operated Lincoln 
Grease Guns are shown above. The complete line 
is shown in Catalog No. 60. 


Lincoln KLEENSEAL and Bufton Head Fittings in 
all types and sizes are available for replacement 
and modernization needs. 
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LINCOLN 


LUBRICATING EQUIPMENT 
Helps Lower Maintenance Costs 


There is no need for you to experience bearing failures which tie up 
machinery in your factory . . . You can avoid grief, save time and 
cut maintenance costs by having the machines in your factory properly 
lubricated at regular intervals—the Lincoln way. 

Lincoln makes a wide range of equipment for the most efficient 
application of grease lubricants, and you undoubtedly will find our 
standard units ideally suited for your requirments. 

The complete industrial line manufactured by Lincoln includes 
grease lubricant dispensing equipment ranging from small hand 
guns to a full line of heavy-duty units operated by electric motor or 
compressed air. Many models are available for dispensing directly 
from original 100 Ib. and 400 Ib. containers. A portable electric 
model of 25 Ib. capacity is illustrated at upper left. 

Get complete information by requesting a copy of Catalog No. 
60. . . . It includes just the equipment you should have to lower 


maintenance costs. 


LINCOLN -€N GI W GeeeeeeeeG 6 6CGOMPANY 


PIONEER BUILDERS OF LUBRICATING EQUIPMENT 


EWERAL OFFICES, ST. LOUIS, MO FACTORIES: ST. LOUIS, MO DE O1T, MICH 





















KLIPLOK CLAMPS 


Eliminate burnt fuses and clips, 
— unnecessary shutdowns and 
wasted current caused by over- 
heating. KLIPLOKS correct 
bad clips and protect new clips. 
There's a size for every clip. 


USE KLIPLOKS EVERY- 
WHERE! 


Fully covered by U. S. Patents. 


ul icuigddicin! 
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TRICO FUSE MFG. CO., MILWAUKEE, WIS., U.S.A. 
In Canada—IRVING SMITH LTD., Montreal a 





STOP WASTED KILOWATTS AND WASTEFUL SHUTDOWNS 


THERE’S only one way to 
stop wasted kilowatts and 
wasteful shutdowns and that 
is to switch to a "different" 
fuse—a powder-packed fuse, 
and remedy those bad fuse clips. 


Then, and then only, will you 
obtain amazingly different re- 


sults and NOW, if ever, is the 


time to do it. 


TRICO POWDER-PACKED FUSES 


The renewal element is different—it's self-contained 
powder-packed, positively tamper-proof and 
non-interchangeable with ordinary “bare links. 
The powder-packing re-inforces the fusible link— 





it cannot sag, stretch, lose its rated capacity, or become 
damaged in handling. It has a safe time-lag oe al 
ing early deterioration of motor windings. Nothing 


has been spared to make TRICO FUSES @ safe, 
dependable, and lasting investment. 


Look on the inside—that powder- 
packed Element is worth a million dollars 
—yet costs no more! 





POWDER 
PACKED 
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bell to warn road traffic when the loco- 
motive is approaching. 

As the sketch shows, the section of 
track crossing the roadway was cut off 
by insulated rail joints placed at what 
was considered to be a safe warning 
distance on each side of the hazard. 
Intervening lengths of rail were joined 
electrically by bond wires so that the 
track forms two separate conductors be- 
tween the insulated joints. “A 6-volt 
transformer supplies current to this sec- 
tion through an impedance. At the 
crossing current is taken from the rails 
and energizes a relay so that its con- 
tacts are held open. When current is 
off the relay, its contacts close and com- 
plete the circuit of a 10-volt alarm bell, 
causing it to ring. 

When the locomotive enters either end 
of the energized track section, it short- 
circuits the 6-volt circuit, de-energizes 
the relay, and the alarm bell sounds. 
When it leaves the current-carrying rails 
the relay is again energized and the bell 
circuit broken.. 

In the event of trouble, such as a 
broken rail, loose bond wire, or other 
defect in the track or relay circuit, the 
bell will ring until the fault is rectified. 


2 


Wherever an _ operator’s 
failure to set controls precisely 
may cause him to be injured, 
locking devices should be in- 
stalled. 
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Salt in the Drinking Water 
Keeps Men Fresh 


W. Warp, Colgate-Palmolive-Peet 
Company, Kansas City, Kan. 


Adding a little table salt to drinking 
water in hot weather is widely recom- 
mended. Since there are many hot and 
humid places around a soap plant we 
have encouraged this practice for the 
past two years and have had no cases of 
overheating or sickness caused by high 
temperatures. 

In order to make it easier for the men 
to get a small quantity of salt when 
they want it, a standard liquid soap dis- 
penser with a glass bowl was mounted 
on the wall at a handy height above 
each water cooler. Beside it is a pad of 
clean, white paper sheets 3x3 in. in size, 
which are used to catch the salt when 
delivered. One push on the lever of the 
dispenser will deliver about one-eighth 
teaspoon of salt, which is sufficient for 
one time. After use the discarded sheet 
of paper is thrown into a removable con- 
tainer fastened to the cooler, which is 
emptied every day. It is the duty of the 
forgman of each department to see that 


Cwas. 
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the dispensers in his department are 




























































VALVE; ABSOLUTELY BALANCED; DOES NOT 
BIND OR STICK; WATER SEALED; NEVER 
LEAVES ITS SEAT; SELF-CLEANING; HAS 
LARGE PORTS FOR HANDLING WATER RAP- 
IDLY AND LESS OPERATING PRESSURE IS 


INLET AT TOP; NO POS- 
SIBILITY OF TRAP BECOM- 
ING AIR-BOUND; DEFLEC- 














1 REQUIRED TO EXPEL CONDENSATE; PILOT TOR PREVENTS ENTERING 
? VALVES AVOIDED; NO STUFFING BOXES, 

PACKINGS, SPRINGS OR LINKS. VALVE CAN WATER FROM = STRIKING 
id BE HELD OPEN BY HANDLE ON COVER. FLOAT. 
t- 
eS 
s. 
Is VALVE SEAT; A GAUGE GLASS, 
I SLEEVE WITH 

LONGITUDI- WITH GUARDS. 

. NAL PORTS; AND TRY COCK. 






REMOVABLE 
AFTER LOOS- 
ENING 
SCREWS. 
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‘ The Cochrane Multiport 
‘ Prineiple . . . the Seeret of 
the Amazing Performanee of 
this Low-Pressure Drainer 


Because unusually large port areas provide an extraordinary 
discharge capacity the Cochrane Multiport Drainer is highly 
efficient for operation at low differential pressures. It is 





























ot especially adapted for draining low-pressure separators and Sein wena Yanan Saad UPON TAKING OFF 
vessels under vacuum which must be drained to others of IS ATTACHED DIRECTLY THE COVER, THE FLOAT 

g still lower pressure. It is designed for a maximum working TO FLOAT STEM; ONE AND ATTACHED: NAME 

‘ pressure af MNEs, see wok, ins ante MOVING ELEMENT. LIFT OUT AT ONCE. 

d nied 

e Cochrane Drainers secure their high rate of discharge by ae pele 

e means of an absolutely balanced cylindrical valve which The reap P ee ee rape . 

f permits the use of larger ports. The action is instantly respon- 8 ge eee ee 

h 4 : , : ports in the valve seat when float is in. “raised” position. 
sive, continuous, and reliable in results. The combined capacity of these ports is, unusually large 

. © Used by U. S. Navy for many years. compared with the capacity of the largest valve opening 

a © Thousands of process steam users have placed “repeat” orders. that could be used with an unbalanced valve operated by a 

" © ‘Speed ‘up your plant processes by installing Cochrane Malti- float or bucket of the same size as the float in this drainer. 

J port Drainers. Write today for further particulars. 

e 

f COCHRANE CORPORATION ec 3124 N. 17th STREET ec PHILADELPHIA, PA. 
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VALVES TRAPS SEPARATORS SPECIALTIES 
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FLOOR 


PROTECTION 


EASILY INSTALLED 


For new buildings as well as for the 
improvement or repair of present 
floors, ACME FLOORSTEEL is easily 
and economically installed. It is im- 
bedded (flush with the top of the 
floor) in concrete, asphalt or other 
suitable floor surfacing material. The 
small mesh in combination with light 
sections of specially rolled strip steel 
provides floors that remain smooth 
and even during the life of the 
building. 


ACME FLOORSTEEL is designed to 
take the brunt of rolling loads. 
Cracks, holes and ruts cannot de- 
velop. FLOORSTEEL is shipped in 
standard one-piece rolls 474” or 60” 
wide and 25 ft. long. Special sizes 
may be obtained at no extra cost. 


A SAMPLE SECTION and complete 
information will 
be forwarded for 
your inspection 
—there is no ob- 
ligation. Mail the 
coupon today. 





ACME STEEL COMPANY 


General Offices: 2831 Archer Avenue, Chicago, Ill. 
Branches and Sales Offices in Principal Cities 





ACME STEEL COMPANY 
2831 Archer Ave., Chicago, Il. 


[] Send me the folder giving com- 
plete information about ACME 
FLOORSTEEL 


(] Send me a free sample section of 
ACME FLOORSTEEL 


eres eeer eee eres ee seseseeseeee 























kept full and that paper pads are al- 
ways. handy. 

Because the practice of taking a lit- 
tle salt with the drinking water was a 
novelty at first it was not difficult to get 
the employees to do it: now it has be- 
come a habit. 


When Mr. Smith Is Wanted 
on the Telephone 


Source, The General Industries Company 
Elyria, Ohio 

The primary function of a public 
address or paging system used in our 
plant is to call individuals who are 
away from their desks and hence not 
readily found by telephone. However, 
the system has a number of additional 
advantages which are of great value. 

In calling individuals there is a great 





saving of time over the old method of 
having the operator ring telephones in 
various likely spots throughout the plant 
and offices. Experience has shown that 
the individual called on the. paging sys- 
tem responds very quickly because he 
is naturally sensitive to his name, and 
if he does not hear it the first person 
he meets tells him he is wanted. Be- 
sides getting the person called more 
rapidly into communication with the 
person calling, the telephone operator 
is left free to take care of the switch- 
board and telegrams, with less time de- 
voted to other jobs. 

A worth-while benefit comes from 
playing phonograph records over the 
system. The equipment is thoroughly 
mechanized, since the records are fed 
by means of an automatic record 
changer. They are played during the 
entire lunch period, from 11:30 to noon. 
Also, music is supplied for about ten 
minutes during the fatigue period in 
the afternoon. The employees report 
that they like it very much; the music 
tends to relieve their fatigue and to 
make the work day seem much shorter 
and more pleasant. 

If someone has to be paged while 
music is being played the telephone 
operator talks into her microphone in 
the same manner as when the system is 








A RECORD FOR 
DOING THINGS! 


Pyroil has a record for efficiency that 
tells its own, quite remarkable story. 
It has been the means of saving ex- 
pensive equipment where damage 
was imminent. It has overcome de- 
ficiencies that held back production 
schedules. It has stepped up pro- 
duction and cut down labor. It has 
brought about decided economy in 
its use and application in innumer- 
able instances. 





Put Pyroil to most any test, severe 
or otherwise. Use only a few ounces 
at a time. See what it does. 


Our laboratory is at your service for 
counsel or advice on any lubrication 
problem. Pyroil Company, 549 La- 
Follette Ave., La Crosse, Wisconsin, 


U.S.A. 
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SUPER LUBRICANT 
FOR 
INDUSTRIAL yse 
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JOHNSON NO. 20 
DIRECT JET 
MELTING FURNACE 






A very economical, efficient and speedy Melt- 
ing Pot, strongly constructed of cast iron, 
with removable cast iron pot. Designed for 
use either as a bench or floor furnace for 
melting any soft metal such as lead, babbitt, 
tin, zinc, type metal and chemicals, Will melt 
50 Ibs. of lead in 12 minutes without the use 
of a forced air blast. Fitted with one large 
size Johnson Direct Jet Bunsen Burner with 
shut-off valve and pilot light. Write for free 
catalog. 
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Y “American Mutual 
lowered our insurance costs 









as 2 
two ways!” 

“First, we received a 20% dividend, which gave us back commending mechanical safeguards. Frequently reduc. 
a fifth of what we paid for our workmen’s compensa- tions can be made in insurance rates as the result of an 
tion insurance. improvement in accident experience. In addition, indi- 

And now our safety record is so much better since rect accident losses are eliminated — production effi- 

we've placed our business with American Mutual that ciency increased. 
we are getting the benefit of lowered rates.” A third advantage of American Mutual’s service 


$56,000,000 is the total of the cash dividends paid to comes from a specialized medical department which is 
policyholders by this first American liability insurance often successful in getting even badly-hurt workers 
company. Every year since 1887, the dividend has been back to their jobs. 


20% or more. Send us the coupon for three free issues of the 
Our safety engineers help to reduce insurance costs American Mutual Magazine, devoted to methods of ac- 
further through economical accident prevention, assist- cident prevention. There is no obligation. 


ing you to build safety into all operations, as well as re- 







Savings on automobile insurance, fidelity bonds and other lines have always been 20% or 
more each year — substantial savings on general fire insurance, written by our associ 
Allied American Mutual Fire Insurance Company. 


Admitted Assets: $29,786,487.87 Liabilities: $24,777,652.84 
Surplus to Policyholders: $5,008,835.03 As of Dec, 31, 1936. 





American Mutual 


works to make all work safe 


AMERICAN MUTUAL LIABILITY INSURANCE COMBS 
BRANCHES IN 55 OF THE COUNTRY’S PRINCIPAL 
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LIGHTING 
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When light is 
controlled at its 
source with 


BIRDSEYE REFLECTOR LAMPS 
Inside-Silvered + — Self-Reflecting 


No Wasted Light. There is no magic about Birdseye Reflector Lamps. 
They yield no more total light than regular lamps of the same rating— 
but they deliver a greatly increased punch of light because no light is 
dissipated . . . because no light is absorbed by dirty or surface worn 
reflectors . . . because every ray is concentrated on the work area. 


No Reflector Maintenance. The silvered reflecting surface is sealed 
inside the bulb where dust, grime and chemical fumes cannot reach it. 
It remains at top efficiency throughout the 1000 hour lifetime of the 
lamp. Thus reflector cleaning, always costly and frequently hazardous, is 
completely eliminated. 


Make Your Own Tests. There is a Birdseye Reflector Lamp for every 
type of direct, indirect and spot lighting. Make tests right on your own 
premises. They will prove the savings a complete installation will pro- 
duce.. For details of test, complete engineering data and photometric 
charts, write: Birdseye Electric Co., 100 East 42nd St., New York, N. Y. 







100 East 42nd St. New York, N.Y. 





Reg. U. S. Pat. Of. Factory: Gloucester, Mass. 
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All beams concen- All beams thrown Combination concen- Commercial color cor- 
trated downward on upward in —— trator and diffuser with rection with minimum 
the work area. ful punch of light. standard or Swivel Base. light absorption. 














silent. Her voice automatically cuts the 
volume of the music, which returns to 
full volume when she finishes speaking. 
Hence the music is heard softly, as a 
background, while she is paging. 

The system has also turned out to be 
highly useful for making company an- 
nouncements which are of interest to 
employees. Company ball games, all 
manner of recreational activities, any- 


| thing of sufficient importance to deserve 


it, is “put on the air.” 

Precautions are taken however, not 
to over-do such announcements, and thus 
take the edge off the attention value of 
the system. 
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Steel workers of The Amer- 
ican Rolling Mill Company asked 
to have milk sold in the plant. 
They now consume 1,500 pints 
daily. 


oe 


Spare Blades Attached 
to Hacksaw 


Cuas. H. Wittey, Penacook, N. H. 


Breakage of hacksaw blades usually 
is not a serious matter, but there are 
times when it is extremely inconvenient: 
for example, when a repairman is on 
top of a boiler, or on a ladder or scaf- 

















fold. Under these circumstances the 
time lost in climbing down and replac- 
ing the blade is worth taking into ac- 
count. 

Much of that time can be saved by 
attaching a couple of spare blades to 
the back of the hacksaw frame, as shown 
in the illustration. Two 6-32 tapped 
holes for round-head screws are all 
that is needed. 


Two Lead Hammers at a Time 
Cast in One Mold 
Ep. Grarr, Tonawanda, N. Y. 


When a considerable number of lead 
hammers are used in a plant for assem- 
bly or other work some means of pro- 
ducing them cheaply and quickly is 
practically a necessity. Under these 
circumstances the simple mold shown in 
the sketch will soon pay for itself. 

It is made of cast iron or brass and, 
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HELPING GOOD MECHANICS DO BETTER WORK 


BY THE DEVELOPMENT OF 2 NEW 


TOOLS FOR SPECIAL TYPES OF JOBS 


Fok drilling in awkward places—there’s nothing like the new 
Black & Decker 44-Inch Shorty Drill. Shorty requires only 
414” clearance—its right-angle drive will reach ‘“‘around cor- 
ners’’—and it has the same speed and power as a conventional 
Y-Inch Drill. 

The new \4-Inch Low Speed Drill is specially designed for 
drilling in stainless steel, monel metal, high carbon and case- 
hardened steel. Its slower speed (450 r.p.m.) makes drilling 
easier, prevents burned drill bits and lost production time. Ask 
your Black & Decker Jobber to demonstrate these two new 
time-saving and money-saving tools—or write for com- 
plete details. The Black & Decker Mfg. Co., 719 Pennsyl- 
vania Avenue, Towson, Maryland. 
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PORTRAYING 
The 
MODERN TREND 


Toward Better 
Working Conditions 

































Jeaturing 
AIR CONDITIONING 


The importance of modern heating, 

, ventilating and air conditioning in 
industrial plant operation will be 
vividly portrayed at Grand Central 
Palace in January. -Three hundred of 
the nation's progressive manufacturers 
will display and demonstrate the latest 
equipment designed to regulate the 
temperature and the air condition for 
accurate control of industrial processes 
and better working conditions. 


To meet modern demands, these manu- 
facturers have responded with many 
new and important improvements in 
heating, ventilating and air condition- 
ing equipment. See them, study them 
and learn how to apply them to con- 
ditions in your own particular plant. 
Visit this exposition without fail, and 
bring your associates with youl 

; Held under the Auspices of American 

Society of Heating & Ventilating Engineers. 


The An Conditioning Exposition 


Ith 


INTERNATIONAL HEATING & 
VENTILATING EXPOSITION 


GRAND CENTRAL PALACE, NEW YORK, N. Y. 
JANUARY 24 TO 28, 1938 


Managed by International Exposition Co. 












































as will be seen, permits two hammers | 


to be cast at once. The hammer handles 
are made of pipe, drilled at one end for 
a nail or pin. This end of the pipe, 
with the pin in place, is inserted in the 
mold which is then closed and the lead 
poured in. 

A simple latch holds the mold closed 
until the lead becomes hard. 


4 


Call Board Keeps Track 
of Shift Electrician 
L. C. Witson, Chicago 


che 
‘Diiting the night shift only one elec- 
trician .is‘on duty in many medium-sized 
plants. ‘In the absence of an automatic 
signaling system, locating this man when 
emergencies develop is often quite a 
problem. .There is always the possibility 
that he is» working some distance away 
from a telephone, or is going to or has 
just left a certain area. 

In order to: minimize such delays a 
call board has been placed on the wall 
of the electrical shop in one plant. As 
shown in the sketch it is merely a black- 
board lettered with white, waterproof 
paint to indicate where the electrician 
is working and by whom he is wanted. 

Before going on a job the electrician 
writes his destination on the board with 
chalk. If he is still absent when called 
on the telephone, a man from the area 
or section needing his services goes to 
the electrical shop and either marks the 
call on the board or, if an emergency 
exists, gets in touch with the electrician 
by telephoning or going to the section 
in which he is working. 

After completing a job the electrician 
returns to the shop and if new calls are 
on the board finds out by telephoning 
or from notes left on his bench just 


what has gone wrong. This information | 
enables him to judge the relative im- | 
portance of various troubles and deter- | 
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14,500 FEET OF WELDING ON 36 FANS — One certain proc- 
ess in a large chemical plant demands conditioned 
air almost microscopically clean. Clarage furnished 
the fans for this exacting job — 36 of them built of 
Monel metal to prevent corrosion. Photo above 
shows a Clarage skilled worker completing one of 
the fan housings. Our 25 years' experience countsl 


HEN you have any type of 

‘air problem’’, remember 
the name CLARAGE. This name 
ranks high in the air handling 
and conditioning field. 


We manufacture fans, blowers, 
mechanical draft apparatus, unit 
heaters, coolers and conditioning 
equipment for every need — 
products seasoned by over a 
quarter - century of experience. 


Your requirements entrusted 
to us are in EXPERT hands — 
and that always means RESULTS 
with UTMOST ECONOMY. 






NEW HIGH-SPEED, HIGH-EFFICIENCY DESIGN — Even on the 
simplest exhaust fan application, it pays to consult 
Clarage. The use of our new Type W Fan can 
make possible as high as a 25% reduction in size 
of motor required for drive — and invariably oper- 
ating costs (power consumption) are below normal 
expectations. 


CLARAGE FAN COMPANY 
& KALAMAZOO, MICHIGAN 


Sales Offices in All Principal Cities 

















wits WHEELER Quick Changing 
DURATACH REFLECTORS 


E very plant, every room, in fact every job has 
its own particular lighting problem. And the only way 
you can overcome these problems is with careful planning, 
good lighting equipment, and proper installations. 

With Wheeler Reflectors you find it easy to get proper 
lighting for your plant. For Wheeler gives you a complete 
line of equipment—reflectors of good 
serviceable construction and with de- 
signs and outputs of light capable of 
meeting every demand. 

Furthermore, with Wheeler Duratach 
Reflectors you get convenient inter- 
changeability of light distribution, 
so often necessary in many plants. For 
the New Duratach Separable Socket 


WHEELER 4 


Construction allows the quick removal of lamp and re- 
flector as a complete unit. You can easily change from 
dome, to bowl, to angular or any other style of Duratach 
Reflector without disturbing original wiring—to say nothing 
of the time and money you can save on cleaning and 
maintenance. 


SEND FOR THIS MANUAL 


Plan your lighting with Wheeler. Send for 
our complete 200 page manual. And take 
advantage of our free, complete engineer- 
ing service that includes planning, recom- 
mendations and blue-prints. Send coupon. 


WHEELER 
REFLECTOR 
COMPANY 


275 Congress St. 
Boston, Mass. 


Please send a copy of your 


REFLECTORS 


DISTRIBUTED EXCLUSIVELY THROUGH 
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HERE’S YOUR ANSWER 


barrels and drums with 


LESS WORK, LESS WEAR, MORE SPEED 


UT one of Colson’s new Universal Drum 
Trucks on your shipping platform or 
in your warehouse and watch every trucker go for the Colson first. 


Here's a truck that provides the fastest, safest means of handling any 
barrel or drum. No lifting is required, either in loading or unloading. 
The operator only maintains balance and pushes the truck. All the load 
is carried over the wheels. 


Rugged, all steel welded construction gives you a truck able to stand 
up under hard, continuous use. Wheels are ball bearing, either steel 
or rubber tired. The hook can be instantly adjusted and set for 
barrels or drums from 24 to 40 inches in height. Handles are shaped to 
protect the operator at all times. Write for complete specifications. 


Investigate the Colson Lift Jack, too 












mine the tools and supplies needed. If 
two or more jobs are of equal importance 


‘| the earlier call, as indicated by the 


time marked on the board, receives at- 
tention first. 

Before again leaving the shop, the 
call being answered is erased and the 
area and section from which it came 
is hoted under the heading Working In. 


Fe 


Look Out for 
Guy Wires and Braces 
C. H. Saunpers, Wilmington, Del. 


Among the accident hazards found in 
plant yards the guy wires used on the 
poles of overhead distribution systems 
stand out prominently. Due to their 
small diameter these wires are practi- 
cally invisible under ordinary night 
lighting. Even in the daytime there is 
always the danger of a pedestrian run- 
ning into or tripping over them, with 
resulting injury. Furthermore, if a truck 
or other vehicle strikes a guy wire, in- 
jury to the driver, or serious damage to 
the truck and to the pole line may be 
the result. 

In a large chemical plant accidents of 
this kind are avoided by placing warning 
boards on guy wires and other small- 
diameter braces, such as the tie rods of 
steel structures supporting overhead 
pipe lines and conveyors. As shown in 
the sketch, these boards are painted with 
black stripes against a white back- 
ground, so that they are easily recog- 
nized even when the light is poor. 





Warning boaral 
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Another Colson materials handling system 
that will cut handling costs and make work 
easier is the Colson Lift Jack with Colson 
two-wheeled platforms. Introduced just a short 
time ago, hundreds of these jacks and plat- 


forms are in use, turning dead storage space 
into live load. You can start a Colson Lift Jack 
system with one jack and several platforms for 
as little as $150.00. Ask us to’ send you the 
booklet,”’Colson System of Materials Handling.” 


THE COLSON CORPORATION 


3707 Cedar Street » Elyria, Ohio 











FACTORY MANAGEMENT and MAINTENANCE 





Readers Want Answers 





How Grade Machine Setters? 


All our work is carefully analyzed 
and graded. Definite rate ranges are 
set up for eleven different grade 
levels of work. Grades for utility 
and repairmen and machine setters 
are based on the complexity of the 
work, regardless of the grade value 





















Check the Performance 


WITH Noedkor- ROOT 
COUNTING DEVICES 


You can always know — from day to day — 





For Light Production and 
Office Machines. Veeder- 
Root Small Reset Counters 
count either strokes or 
revolutions. May be furn- 
ished with totalizers. 


Controls High Speed Runs. 
This Predetermining Coun- 
ter prevents over-runs and 
shortages on winders, fast 
automatics, ete. running 
up to 2500 rpm. Shuts 
down machine exactly when 
desired. Countsin any unit. 

















exactly what you’re getting from your production 







equipment, if it’s equipped with Veeder-Root 







Counters. And you can control your costs. 


















From foot presses to coil winders, practically 
every type of machine can be fitted with Veeder- 
Root Counters that will measure its performance 
or production in any terms you want. . . pieces, 
revolutions, operations, starts, stops, mileages, 
volumes, speeds, lengths, strokes, trips, hand- 
movements, light-flashes — or shadows. 


And these records are always accurate — for 
permanent precision is built into Veeder-Root 
Counters. They are tamper-proof ... may be 
fitted with locks and keys if you wish. The com- 
plete Veeder-Root line is shown in the new full- 
color General Catalog. Return mail puts a free 
copy on your desk. Write for it today. 














For Coil Winding and High Speed Work. This High Speed 
Resetting Counter operates accurately at 8,000 counts per 
minute in the direct-drive type . . . operates at 2,000 counts 
per minute in the revolution type. Subtracts when run in 
opposite direction ... runs at high speed in either direction. 


Leodler-Koot- 


HARTFORD, CONNECTICUT 





















Offices in: BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT GREENVILLE, 8.C. LOS ANGELES 
NEW YORK PHILADELPHIA PITTSBURGH 8ST. LOUIS SAN FRANCISCO MONTREAL, CANADA 
BUENOS AIRES MEXICO CITY LONDON PARIS TOKIO SHANGHAI MELBOURNE 
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The COMPLETE Line... 


EFFICIENCY 


ELECTRICAL DEVICES 
for Conduit, Pipe, Wire 
and Cable Suspension 


Whatever your requirements may be for elec- 
trical suspension devices in industrial build- 
ings and particularly open steel construction, 
you can get exactly the necessary equipment 
by specifying Efficiency. There is\an item for 
every purpose listed in our literature. 

Write now for Bulletin No. A-32. It pictures 
and prices each hanger, support, rack and 
—— where, how and why it should 
e used. 


Type F Conduit 
Hanger With 5-Point 
Gripping Surface 


Note the special patented 
radiating ridges of the foot. 
With the set screw above, 
these ridges form a 5-point 
grip, holding pipe in dead center at any angle 
to the beam. This design makes the Type F 
Hanger much stronger than others tested for 
similar duty. 


Carries Pipe At Any Angle to Beam 


Efficiency Type F Hanger operates on the 
true mechanical principle of even pressure. 
Center of foot, pipe and cup point of the set 
screw are all in a straight line, assuring a 
solid, non-slip support. 





(a) Pipe carried 
parallel to beam. 


(b) Pipe held at 
right angle to 
beam. 


The EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 
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of the machine operators, but these 
jobs have become a problem. 

Men for these jobs are selected 
from the best piecework operators 
in that job group and are assigned 
a daywork grade which does not 
equal the earnings of the piece 
workers in the group from which 
they were up-graded. Hence, these 
more skillful and reliable men are 
asked to perform more responsible 
work at a lower rate of pay. These 
conditions occur most frequently 
where the daywork grade can be 
justified only one step above the 
highest piecework grade of the 
group. However, if the group earn- 
ings exceed 25 per cent, two grade 
steps above the highest piecework 
grade will adequately compensate 
daywork employees. 

When this problem was presented 
the first solution was to establish 
piecework grades for the work and 
include the set-ups in the group piece 
rate. However, the operating depart- 
ment wishes to have machine set- 
ters in the various departments do 
other work. This other work includes 
checking operators’ work at inter- 
vals, supplying operators with ma- 
terials, tools, and necessary equip- 
ment, recording outputs, and so on, 
which is not applicable to piecework. 

Another solution was to include 
in the group piece rate an over-all 
allowance for such work and pay 
the machine setters the same earn- 
ings as paid to the group. This 
scheme, however, would not solve 
the problem where the machine set- 
ters work along with individual 
pieceworkers. 

In the past it has been considered 
that these employees work only at 
daywork efficiency and, therefore, 
do not merit earnings in excess of 
their daywork level. Theoretically, 
this may be true; nevertheless it is 
essential that such work be per- 
formed by the more experienced men, 
and they can hardly be expected to 
assume more responsible duties at a 
lower rate of pay. 

It is possible, of course, that in 
grading these jobs the attributes 
which make up the work have not 
been properly evaluated. More prob- 
ably, however, the work has been 
graded correctly and the problem is 
merely one of finding an equitable 
wage payment plan. 

I should like to have the opinion 
of other readers on how this problem 
can best be solved. —M.F.A. 


How Build a Waste Incinerator? 


A considerable amount of waste 
paper and various kinds of material 
that can be burned is collected every 
day around our plant. We wish to 
build a fair-sized incinerator to dis- 
pose of this material, since there is 
not enough of it to consider generat- 
ing steam with it. If any readers 
have designed and built an incin- 
erator of this type we shall be 
grateful for the details. —E.W. 








Nine Lives 


Cats have nothing on Fairbanks 
Hand Trucks when it comes to 
many lives. Fairbanks Hand 
Trucks are not even approaching 
“middle age” when ordinary trucks 
reach retirement. 

The reason why Fairbanks Hand 
Trucks last longer is simple. Every 
part where hard wear comes has 
extra protection. 

There are steel straps on both 
the front and back of the well- 
seasoned wooden frame. The steel 
crossbars are bolted flush into the 
top of frame, instead of into 
weakening mortises. Every part of 
these trucks is more _ ruggedly 
built. 

There is practically no part sub- 
ject to much wear that cannot be 
inexpensively and quickly replaced. 
Take the electrically welded nose 
iron which fits over the handle 
straps, for instance. This can be 
replaced by removing only six bolts 
for one-quarter the usual price. 

What’s more, when equipped 
with rubber-tired wheels, Fairbanks 
Hand Trucks also eliminate wear 
on floors and do away with noise. 


Write for our interesting cata- 
log No. 955. 





The Fairbanks Company 
Hand Trucks, Wheelbarrows, Valves and Dart Unions 


401 Lafayette St., New York, N. Y. 


Boston, Pittsburgh ® Distributors in Principal Cities 
Factories: Binghamton, N. Y. 


Fairbanks 


Rome, Ga. 


HAND, PLATFORM 
and BOX TRUCKS 
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Effective DOWER Utilization 


Y National Organization 








HERP’S a “long-range” plan for transmitting power from the source to 


utilization that reflects itself favorably on the production cost records : . 
of industry . . . It involves both equipment and methods. yo 
“Planned Power Transmission” must be impartial. No one type of drive Y Regional Engineers 
can economically meet the varied operating conditions and production aaa tities 
requirements of industry — if its billion dollar bill for power waste is to be yo eet wn tin 
Organizations 


materially reduced. 

That is why the Power Transmission Council, Inc. was formed. In its 
function, it has surveyed the power-paths of many individual plants and 
industries. Its engineers—applying the principles of Modern Group Drive 
fairly and impartially — have effected worth-while economies. 


Effective Merchandising 


This service entails no charge or obligation. The cost is borne entirely by ZN 4 
* ¢ . . . . om + 
manufacturers of Power Transmission Equipment as their contribution to | ee . \ 
greater industrial efficiency. Inquiries are welcomed from any manufacturer. * ar F .. 
POWER TRANSMISSION COUNCIEIL, IN¢c. (DIE 
75 STATE STREET, BOSTON, MASSACHUSETTS \e sa 
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This Is Where 
Industry Stands 
(Continued from page 80) 





instead of endeavoring to produce more na- 
tional wealth and income. Constantly in- 
creased individual welfare has for over 100 
years been the result of private industry 
producing more for distribution to all. 


4. Taxes which are unduly burdensome 
both in amount and character; which make 
no allowance for previous losses when tax- 
ing profits and discriminate against com- 
panies with widely fluctuating earnings; 
which penalize companies burdened with 





debts; which restrict the amounts spent for 
plant expansion and improvement. 


5. Continued unbalanced federal budget 
caused by excessive government spending. 


6. Legislation which stimulates labor con- 
troversies or the threat of such controversies; 
which does not protect employees against 
any and all coercion; which is unfair to 
employers and under which only they can 
be guilty of “unfair practices.” 


7. Tariff policies which increase imports 
of foreign goods competing with domestic 
industry and labor, by extending the benefits 
of reciprocal tariff provisions to those not 
parties to the agreements, giving the benefits 
and getting nothing in return. Adequate 
tariff protection is vital to American labor; 





Work and Ma 


Move fester 


Inland 4-Way Floor Plate 


This attractive steel flooring, with its 
4-Way safety pattern, saves yourmoney in 

five different ways: (1) it speeds work 
by safe traction for feet and wheels; (2) it prevents waste time and 
lowers your liability for slipping and falling accidents; (3) it 
armor-plates your floors against year-after-year repairs; (4) it 
drains and cleans quickly—keeps maintenance costs low; and 
(5) it’s fireproof—protects your entire plant. Leading plants are 
finding it a sound investment. Send for the Inland 4-Way Floor 
Plate Book—a picture guide to safe and economical floors, 


platforms and stairways. 


SHEETS STRIP 


PLATES FLOOR PLATES STRUCTURALS PILING REINFORCING BARS 


INLAND STEELCO. 


General Offices: 38 South Dearborn Street, Chicago, Illinois 








TIN PLATE BARS RAILS 


terials 
(ver 





TRACK ACCESSORIES 





Offices in: Detroit Kansas City Milwaukee St. Lovis— St. Paul 
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American manufacturers offer their coopera- 
tion in the endeavor to secure such pro- 
tection. 


8. Increasing government competition with 
private enterprise. 


9. Increasing centralization of economic 
and legislative power in the hands of the 
federal government. 


American industry seeks the coopera- 
tion of all citizens in removing these 
“stop” signals; unless they are removed 
the American standard of living will 
be reduced and a century trend of im- 
proved living standards reversed. 

Industrial freedom cannot exist with- 
out political freedom. Political freedom 
does not and cannot exist where, as in 
some foreign countries, there are personal 
dictators; where minorities have no con- 
stitutional rights; where all private acts 
are subject to government dictation. 

American industry opposes Fascism, 
Communism or government collectivism 
in any of its forms. 


VII. Cooperation with Agriculture 


Recognizing that its welfare is linked 
with that of agriculture, American indus- 
try favors continuing cooperation be- 
tween the two groups to bring about an 
equitable price relationship and the maxi- 
mum exchange of their goods and serv- 
ices. 

Industry believes in the encourage- 
ment of owner-operated farms in order 
to promote the national welfare. 

The inter-dependence of agriculture 
and industry, the intimate reliance of one 
upon the other, is proven in a number 
of ways. Agriculture supplies the food- 
stuffs and a multitude of other materials 
used in manufacturing industry. Fac- 
tories not only process agriculture ma- 
terials, but produce a great quantity of 
commodities used and needed on farms. 

Year after year, factory payrolls are 
approximately the same as gross farm 
income from farm production. They rise 
and fall together. Gross value of farm 
products and gross value of all factory 
commodities rise and fall together. Pros- 
perity for the farm and prosperity for 
the factory go hand in hand. 


VII. Peace 
American industry wants peace. It 
is opposed to war. 

People sometimes say that industry 
prospers through wars. This is not true. 
In addition to the moral issues involved, 
American manufacturers realize that the 
losses in human lives and injuries are 
irreparable. Wars result in overwhelm- 
ing loads of debt and in subsequent de- 
pressions which more than wipe out any 
apparent profits. 

The manufacturers of the United States 
want international peace. 
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An INVALUABLE AID 
to Industrial Buyers 


This complete new catalog of J-M 
INSULATIONS, REFRACTORIES, 
PACKINGS and many other 
J-M INDUSTRIAL PRODUCTS 


ORE than ‘“‘just another catalog’’. . . more 

than a mere collection of product descrip- 
tions . . . this new 62-page Johns-Manville In- 
dustrial Products Catalog contains a wealth of 
information vitally important to every industrial 
buyer. It points the way to reduced power and 
heat losses . . . increased efficiency . . . and lowered 
operating and maintenance costs on both build- 
ings and equipment. 

In fact, in a thousand and one ways, through- 
out the year this catalog will work for you... 
placing at your immediate disposal the accumu- 
lated knowledge and recommendations of special- 
ists in many varied industrial fields backed up by 
Johns-Manville’s 80 years of research and manu- 
facturing experience. 

Be sure to look for this complete Johns-Manville 
Catalog in the new Sweet’s Catalog File. Or if you 
desire an additional free copy, mail the coupon to 
Johns-Manville, 22 E. 40th St., New York, N. Y. 


-JOHNS-MANVILLE 


2OnMS PA oir 


Service to Industry JM 


Ducts 


JOHNS-MANVILLE, 22 E. 40th St., New York City 
Send me your latest catalog on J-M Industrial Products. 


Name. 
Organization 
Address 


City 












Rate the Job Right 


(Continued from page 94) 





















is only, the money equivalent of the 
points that is affected. 

After the calculation has been com- 
pleted, it is reported on a designated 
form. The calculator gives there a 
record of the facts relating to the 
various elements of the operation and 
reasons for the points awarded. This 
record accompanies the base rate recom- 
mendation on its routing for approval. 
It is then filed to serve as a reference 


for any future check or comparison, if 


any question arises or a change be made. 
The accuracy and completeness of this 


record are important. 


This system was designed to meet 
economic changes and changes in manu- 


facturing methods without 
with its own fundamental principles. 


interfering 


It 


is simple enough for the individual em- 
ployee to understand, and he can de- 
termine to his own satisfaction whether 


his job is accurately graded. 


Wage 


arguments are reduced to a fact-finding 
discussion, and mere opinion is elimi- 


nated as far as possible. 


A policy of 


being always willing to listen to com- 
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Webb Drop-Forged 
Rivetless Keystone 
Chain — recognized as 
the most economical, 
lightest and strongest 
conveyor chain made. 
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increased volume and 


specifying the correct 
material moving job. 


8951 Alpine Avenue e 


CHAIN CONVEYOR 
OVEN CONVEYOR 


Wherever lasting, efficient, 
trouble-free service is the prime factor, Webb 
Conveyors are always the logical choice. 
Webb design, quality and workmanship act 
as a continual pledge of permanency and the 
history of these conveyors has shown that 


JERVIS B. WEBB COMPANY 
Conveyor Engineers and Manufacturers 


DETROIT, MICHIGAN 
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profits invariably re- 


sult from their use. The Webb Line is complete 
and our engineers are eager to co-operate in 


equipment for every 





GRAVITY CONVEYOR 


















BASE RATE CALCULATIONS 
Operation A 


Department 53 


Factor Points 
Physical Requirements............ 98 
Pace, Mental or Physical.......... 80 
Skill (Learning Time)............ 72 
PREBDOTIBSISILALY, 5 i5:050'01e 010:6.0:0 10s winters 60 
ND Sides 55000). 00005004 8 
RTIES oes ecisise ieee. csisciee 1 
GURNBE saint nono otis eesieeminsie ses uf 
Accuracy of Motion.............. cf 
BUMTIROSED -aies ils 5 see olaiwisievs'e sie sielsisie 2 
ROD BELVALION c05505)0.009 deel ccaiera toss 10 
MMS PEN aeicIrscior asc euist enaiienenaine 339 
BE) Sin xcactedrsensnbesncenieds $0.93 


Operation C Department 56 


Factor Points 
Physical Requirements .......... 14 
Pace, Mental or Physical......... 20 
Skill (Learning Time)........... 17 
PRESDONEMINELY 5556500615 0o0s sine sen10 16 
CAD OPTED 1 SS Aer ena: 5 
BAGMEOG. soa sa eee eisai 2 
PMIIRE Meech ene eee sie aisiecisiem sions 1 
Accuracy of Reading............. 2 
Accuracy of Selection............ 2 
| 7) eS Ieee re ae ee 79 
Bette ras ee ied Asta eae maseeiase sai $0.59 





TABLE I 
Physical Requirements 
Pounds Points Pounds Points 
1 1 : : 
2 3 97 96 
3 4 98 97 
4 6 99 97 
5 q 100 98 
10 14 150 127 
11 16 151 128 
12 17 152 129 
TABLE II 
Learning Time 
Hours to Hours to 
Learn Points Learn Points 
20 (or less) 0 94 18 
24 i: 98 19 
28 od 103 20 
32 3 : : 
: : 351 70 
81 15 357 71 
85 - 16 363 72 
90 17 369 73 
TABLE III 
Base Rate Conversion Chart 
Points Rate Points Rate 
0-19 $0.49 69-75 0.58 
20-25 —-0.50 76-81 059 
26-31 0.51 : ; 
32-37 0.52 311-319 0.90 
38-43 0.53 320-328 0.91 
4449 0.54 329-338 0.92 
50-55 0.55 339-347 0.93 
56-62 0.56 348-357 0.94 
63-68 0.57 358-367 0.95 


Only parts of tables are shown. 
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° SARCO = 
No. 9 Six Sarco No. 9 Steam Traps keep this Bottle Washer at top efficiency every minute of the day. 
HIGH PRESSURE 
THERMOSTATIC 
TRAP 
fil. SO...THIS MACHINE 
V2" to 2 . 
| 0 to 200 Ibs. works faster and better with 





SIX PEOPLE 
NEED SIX 
UMBRELLAS 


Uniform Plating. 39 
Sarco 9-2 Traps used 
on individual plating 
tanks, 





Speed without re- 
jects. 


24 Sarco 9-2 Traps 
have operated more 
than 10 Million Times 
on these molding 
presses, saving time 
—and reducing spoil- 
age. 






One trap never yet has served two or four or a dozen machines successfully. 
If it tries to serve four coils, for instance, condensate backs up, slows up some 
of the coils—impedes production or results in spoiled work. Installed on a 
line of steam process equipment, one trap is like one umbrella trying to cover 


a dozen men. It can't be done. 


Sarco No. 9 is the Thermostatic Trap that made individual trapping economical. 
It is small—inexpensive. It prevents losses resulting from uneven heat, and 
has proven that even at high pressures the Thermostatic Steam Trap with the 
unique Sarco bellows and stainless steel valves will give satisfactory service 


for years. 


The Sarco No. 9 Steam Trap removes air and gases faster because it is wide 
open when cool. Also, it discharges cooler condensate (5 to 25 degrees below 
that of the steam) and operates perfectly at all pressures up to the maximum, 


0 to 50 Ibs.—0 to 125 Ibs. or 50 to 200 Ibs. 


Put one No. 9 on each individual coil, jacket, or chest 


6 SARCO STEAM TRAPS 


The manufacturer of these Bottle Washers has purchased more than 1000 
Sarco No. 9 Traps for this purpose this year! 





















and see the difference |—in heat—in steam economy 
—in length of service. In most cases the cost of the 
changeover will be saved in less than a year. 
















Drier Output 
Insured 


28 Sarco FTL Float- 
Thermostatic Traps 
keep temperatures 
uniform—and insure 
continuous produc- 
tion in this large 
starch drier, 


WRITE ize}. 


RIGHT IN YOUR PLANT 


there may be a dozen places where individual trap- 
ping with Sarco No. 9's will speed up production 
beyond belief. Sarco engineers, after visiting your 
plant, will tell you just where and how much you can 
save, With more than 50 types and sizes of traps 
and temperature controls to choose from, you can 
depend on Sarco to solve your problems with the 
right equipment in the right place at the right price. 
THIS DATA BOOK shows how to select and hook up 
steam equipment—heating, process, steam lines— 
with calculation tables and 67 Hook-up Diagrams. 
ASK FOR IT—on your letterhead. 





THIS DATA 
































“ WE | 
BUY OUR 
STEAM 









Temperature Regulator, Float Trap and Thermostatic Drip Trap on Water Heater. 


WE STANDARDIZE ON SARCO TRAPS 
and Control 


This manager knows his steam costs—because he gets a bill from his neighbor 
manufacturer every month. 


So he called in the Sarco Representative and here are some of the results: 


Hot water costs reduced to a minimum and temperature held to within 
a degree or two with the Sarco TR-21 Temperature Regulator shown 
above, and a duplicate installation at the other end of the plant. 


Thirteen large Blast Heaters with Sarco Float-Thermostatic Steam Traps 
heat the entire plant with economy and lowest net costs. 


Radiators in offices and hallways equipped with Sarco Type H Traps, 
Drips and Inlet Valves. 


So it's another all-Sarco Job. It has been in use two seasons, with heat on 
24 hours a day—giving no trouble whatsoever and insuring steam savings 
for years to come. 


For each industrial application of steam, hot water service, or temperature 
control, there is a specific Sarco Product of the right size and right type 
exactly to meet the situation. The range is from sub-atmospheric pressures to 
350 Ibs. and control temperatures from 0 to 650°F. 


Do you realize the developments 
IN TEMPERATURE CONTROL? 


That any heating or cooling medium—steam, gas, oil, water, brine, or freon can be positively 
controlled with a Sarco Temperature Regulator? 


These regulators have introduced uniformity in plating, cut rejects in hat dyeing, speeded 
production in lacquer ovens, reduced costs of industrial air conditioning, and have shown 
revolutionary economies in milk cooling and a hundred other special applications. 


WHAT IS YOUR HEAT TRANSFER PROBLEM ? 


A difference of only 5 degrees for a few days may save the original cost of the equipment. 


Our engineers have been associated with Temperature Control in industry since its early 
beginnings. They can tell you what others are saving under conditions similar to yours, 


THE SARCO HOT WATER BLENDER 


A self-contained mixer—blends hot and cold liquids. 
Ideal for showers and washrooms, kitchens, cooling 
coils and many highly specialized applications. Ask 


for Catalog No. 140. 


SARCO — 


ak Be ‘ & 
wt M J TAT we LOA Uv ww 
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A manufacturer of 
testing machines uses 
Sarco Electric Con- 
trol for accuracy. 


A printer of Sunday 
Supplements makes a 
special duplicate ap- 
plication of Sarco 
Electric Control to 
shut off the com- 
pressed air when the 
presses stop. 








The Sarco Thermoton is a low priced method for the 
control of glue pots, tanks, vats and outdoor service. 












Sarco Self-operated Tempera- 
ture Regulator, Type TR-21 is 
standard for hot water storage 
tanks, blast heaters and many 
types of industrial process work. 





10 to 350 Ibs. pressure. Ask for Catalog No. 146. 
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BY THE STEEL MILLS 





isa TOUGH place for Roofing 








HIS new U-S°S Copper-Steel 

roof on the plant of a large ma- 
chine company is continually exposed 
to corrosive steel mill fumes. Located 
in a huge mill district, it can never 
be free from attacks of smoke, fog and 
acidic or alkaline chemical wastes, 
plus sun, rain, sleet, snow and ice. It 
takes a good roof to stand up under 
such conditions. 

U-S-:S Copper Steel Galvanized 
Roofing and Siding has great endur- 
ance because copper steel has twice 
the resistance of plain steel to atmos- 
pheric corrosion. With the addition 
of scientific galvanizing, these sheets 
will give long, satisfactory service in 
any atmosphere.* 

Besides its resistance to corrosion, 
U-S-S Steel Roofing saves money in 
six other ways. It is low in first cost, 
economical to install, and is secure 
against expensive repairs. New leak- 
proof features prevent water damage 
to stock and equipment. In addition, 
steel roofing is fire-proof and light- 
ning-proof when properly grounded 
This keeps insurance rates low. 

Write to our nearest district office 
for details on various types of U-S:S 
Roofing and Siding Sheets. 

*Where atmospheric conditions are 
exceptionally severe, U-S:S Roofing 
and Siding Sheets of Cor-TEN Steel 


offer extra protection. 
















































U-S:S BLACK and GALVANIZED SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION < Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY °* San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY °<_ Birmingham 





Columbia Steel Company, San Francisco. Pacific Coast Distributors . 


United States Steel Products Company, New York, Export Distributors 





UNITED STATES SIEEL 
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plaints and ready to adjust an error or 
omission is part of the system. Our files 
are open to management and employees. 

Whenever an accurately calculated rate 
is not satisfactory either to men or 
management, it will nearly always be 
found that there is some job condition 
needing correction. The savings made 
by finding and correcting the trouble usu- 
ally more than pay for all the cost of 
calculating rates. The principle of pay- 
ing mer. for the effort they put into their 
jobs and for such unpleasant conditions 
as may exist, rather than permitting luck 
or side issues to control wage rates, is 
just plain good sense. 





Industry Lighting Studies 


4. Textiles 
(Continued from page 100) 





as it is woven. The level of lighting 
recommended for this operation is 40 to 
70 foot-candles. 

The visibility meter indicated higher 
values, but consideration of the radiant 
heating effect required a compromise. 
The recommendation, therefore, is to use 
200 watts per loom in a special unit of 
high utilization and large diameter de- 
signed for this service, mounting the 





BRAKES BY EC&M 





Brakes. 


| eset by EC&M—the above illustration is one in- 
dication of the swing toward EC&M Type WB 


60-Ton (20-Ton Auxiliary) Cleveiand Mill Type Crane 
Trolley completely equipped with EC&M Type WB 








unit over the center of the loom ap. 
proximately 91% ft. from the work area. 
Where initial cost is important, a 
system of one unit for two looms, with 
the unit mounted over the work alley 
on the front of the looms, will give 
fairly good results. This system will 
cost about 29 per cent less to install than 
the better one. Total annual lighting 
cost for a typical weave shed will be 
approximately 3 per cent less for the 
one-unit-per-two-looms system. 


Inspection 


In the mill studied, the job of the 
final inspector proved to be far less diffi- 
cult from a seeing standpoint than the 
task of the weaver. From 20 to 50 foot- 
candles were recommended for this de- 
partment. 

The significance of these researches 
on lighting is that industrial efficiency 
has been sought from a new viewpoint. 
Each task has been carefully studied 
by the committee and a lighting pre- 
scription prepared which fits that par- 
ticular task. The results will be of 
ultimate benefit to the executive, the 
worker, and the engineer. 





Intermittent-Rated Motors 
(Continued from page 103) 











WEAVY DUTY MOTOR CONTROL 
FOR CRANES, MILL DRIVES AND 
¥ ERYOBRAKES LIMIT 


$70 
AUTO 








MATIC WELD TIMERS. 


158 


CLIFTING MAGNETS AND 


Brakes for cranes and mill applications. 

To-day, more and more specifications call for this brake 
having thicker-than-average brake blocks which are 
made of an extremely tough material and which have a 
constant coefficient of friction throughout their entire 
life. This means uniform braking action—long life— 
and infrequent adjustment because the wear is uniform 
and slow. 

Another factor contributing to the popularity of these 
highly efficient brakes is the simplicity of design which 
permits, when necessary, quick brake-shoe-block re- 
placement or installation of a new armature without 
disturbing the original adjustments. 

When buying cranes, mill machinery or similar equip- 
ment requiring a direct current or mechanically-operat- 
ed brakes, specify EC&M Bulletin 1004-B Type WB 
Brakes. 
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‘where 





of the total watts loss that goes to heat 
up the motor. For this reason 40 per 
cent of the full-load motor rating is used 
for any load less than 40 per cent of 
full load. 

Intermittent-rated motors are commonly 
used on such applications as cranes, 
hoists, reversible aerial tramways, and 
so on, where a bucket or hook carrying 
material is transported from one place to 
another and there is no chance for the 
motor to run continuously, because the 
tramway or crane must ultimately come to 
the end of its travel, where the load is 
removed. Furthermore, many of these 
carriers must of necessity travel light on 
the return trip, which tends to reduce 
materially the r.m.s. load on the motor. 

Occasionally cases are encountered 
centinuous-rated motors are 
selected for such drives because the en- 
gineer in charge wants to be conserva- 
tive. It is true that he is conservative so 
far as motor heating is concerned, but he 
is paying a high price for something that 
is of no use, and sacrificing torque abil- 
ity. Ample torque is extremely desir- 
able in many materials-handling instal- 
lations, where it is of prime importance 
to’: make sure that the motor can carry 
the worst peak load that is ever likely 
to be placed upon it. 

The method outlined above for deter- 
mining the r.m.s. motor rating required 

















THERMOID RUBBER, DIVISION OF THERMOID COMPANY, TRENTON, N. J. 
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for a given duty cycle applies to open- 
type motors, but not to inclosed motors. 
An inclosed motor does not have the ad- 
vantage of cooling obtained by the fan 
action of its rotor. Direct-current, totally 
inclosed, series-wound, mill-type or crane- 
type motors are generally used on vary- 
ing load duty cycles. For such motors 
the manufacturer usually provides char- 
acteristic curves, including a “Watts 
Loss” curve, which applies to each motor 
rating. After determining the average 
watts loss during the cycle, an inspec- 
tion of the characteristic curves will 
determine whether the motor is large 
enough for the service. 








What Specifications 
for Lubricating Oils? 
(Continued from page 96) 





well-known brands of oil, unless placed 
there for a very definite purpose to 
provide for unusual circumstances. Use 
of such oils should be rigidly confined 
to their specific purpose. 
Stability—Although a very important 
property of lubricants, stability is rarely 
included in specifications. Until recently 
no reliable laboratory methods had been 
devised for its determination. Even today 





ods of cutting, handling and shipping. 
e = 
ow, Ryerson continues to lead 
in meeting Industry's requirements 
with higher uniform quality. 
£ 


Write for 28 page illustrated book telling the complete story. JOSEPH T. RYERSON & SON, INC., Chicago, 
Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City 
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the question of method is far from 
solved, none having so far been ap- 
proved and adopted by the A.S.T.M. 
As yet there is little approach to uni- 
formity in the determination of stability, 
several quite different methods being 
employed, each with its own protagon- 
ists. 

In view of the unsettled situation re- 
garding the manner in which stability 
should be reported, there seems to be 
little value in discussing specifications 
covering it. Until methods have be- 
come standardized the user must con- 
tinue to judge largely by the results 
obtained in service. If such results are 
not satisfactory the following fact can 
be helpful: 

If, without appreciably changing vis- 
cosity specifications, an oil can be ob- 
tained whose A.P.I. gravity is greater 
than the oil previously in use, increased 
stability of the lubricant is practically 
assured. 

An unstable oil manifests itself by 
the deposition of sludges and tars. This 
property is particularly marked if the 
oil is exposed to temperatures in ex- 
cess of 300 deg. F. In the presence of 
air, trouble can develop at considerably 
lower temperatures. At higher tem- 
peratures even the most stable oils may 
be unstable in the presence of air. 
Products formed in unstable oils fre- 
quently are corrosive. 

Very oily oils may not usually be 
expected to meet strict stability re- 
quirements and in general have a com- 
paratively short life. 

Viscosity Index—Desirability of high 
viscosity index for oils used under ex- 
treme variations of temperature was 
pointed out in the article in the July 
issue. For ready reference these gen- 
eral statements will be helpful: 

Oils in excess of 95 viscosity index 
are classifiable as excellent with respect 
to this quality; 110 is very high. 

Those from 80-95 may be classed as 
good to very good. 

Those from 70-80 may be classed as 
fair. 

Oils below 20 viscosity index are 
recommended for use only where tem- 
perature conditions are essentially con- 
stant. 

(The next and final article will 
discuss the reclamation of lubricating 
oils. It will appear in an early issue. 


Ed.) 


Seen in Hammermill’s pulp 
mill: Good grade of roofing paper 
(in this case Ruberoid) laid in 
passageway along the side of a 
long row of stock screens to fur- 
nish safe footing in case wet stock 
slops over the side of screens. 
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step in high-speed, high-sensitivity ; W. 
control... provides positive opera- E S gf @) | \ 





COUNTING 
PAYA 

v WEIGHING 

v PHOTOMETRY 
v RESEARCH 

v CONTROL 





teas Cell—The basic ele- 
ment behind WEston Photronic 
equipment .. . simple, stable, dry 
type cell... rapid in response... 
generating sufficient energy to oper- 
ate relays direct. 































"oer Relays — Positive 
operation on values down to 2 mi- 
croamperes or 14 millivolt . . . “off- 
‘on” and indicating types, designed 
especially for Photronic - powered 
equipment. Companion Power Re- 
lays permit control of major cir- 
cuits. 


HETHER your needs arise in the field of 

photometry, of modern industrial con- 

trol, or in some special field where light 
must be converted to an electrical response, it 
will pay you to check with WESTON. 


Thanks to the WESTON Photronic Cell, illu- 
mination levels have become understandable to 
the public, and light beams have become service- 
able to industry. Today, this same cell is the 
basic element for an increasing number of Pho- 
tronic-powered units for measurement and con- 
in microamperes or comparable trol...units engineered by WESTON to expand the 
units ... for accurate measurement practical usefulness of the photoelectric effect. 


a See ieee Perhaps one of the standard Photronic cell- 
and-relay combinations can provide a simple and 
direct answer to your particular problem. Or per- 
haps some individual assembly of relays or in- 
struments designed specifically for Photronic 
circuits holds the key. 


In any event, the same WESTON engineers who 
on” relays at speeds up to 500 light- have brought the usefulness of Photronic equip- 
| beam interruptions a minute. ment to its present point are still at your service. 
Their counsel may bring to light new possibili- 
/ ties; it may keep you from duplicating old errors. 
Illumination Meters and Simple or complex, if there is a photoelectric 
Controllers—Foot-candle me- solution to the problem you have in mind, 
ters ... the standard instruments WESTON can help you solve it. Weston Electrical 
for illumination level tests in in- Instrument Corporation, 628 Frelinghuysen Ave- 
dustry and the home. Special high- nue, Newark, New Jersey. 
sensitivity instruments for photo- 
metric research ... Photronic ; 
a “Spsaieateealarnele alll naa phonies 


and off:at predetermined levels. : | devices manufactured exclusively by the 
Weston Electrical Instrument Corporation. 








= Instruments 
~—A complete line of DC panel in- 
struments and portables, calibrated 





: Control Equipment 
Light source, Photronic Cell and 
Relay Panel combinations for 

| counting, timing, and general in- 
dustrial control. Will operate “off- 















Vo Potentiometer : 
and Control Unit—The latest 


tion of recorders and relay controls. 


Lastrumensls 
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AY ayings 
and Doings 


Comment on 
““Men Over Forty ?”’ 


Referring to the letter published on 
page 138 of your November issue, it seems 
to me that the factory manager is overlook- 
ing a point in management when he 
refuses to hire the man past 40 for certain 


kinds of work. 


There are some classes of 
work where the man past 40 is far superior 
to the younger man, for his experience, 
mature judgment, and stability make an 
employee who needs the least supervision. 
It has been my experience that the older 
man is the superior workman in the mainte- 
nance department. His experience makes 
it easy for him to find quickly the cause of 
any trouble, and to know what to do to 
correct it in the shortest possible time. 
His dependability in taking care of 
routine work is also better, for he is less 
likely to overlook minor troubles which 
might develop into breakdowns. Here once 
again his experience helps him, for he 
knows just what parts of equipment are 
most susceptible to trouble, and thus is 





MONEY-SAVING IDEAS? 





Here’s a book that’s cram-full of practical ideas on how to 
save hundreds of dollars in handling materials in your 
plant. It shows how P&H hoists bring the advantages 
of “off the floor” handling to a multitude of industries— 
lowering, lifting and moving loads ranging from 15 lbs. 
to 15 tons. Whether you operate an ice plant, a steel 
mill, a cannery or any type of plant where materials 
must be lifted and moved, you will get many valuable 
suggestions from this book. . . . . - Send for it today! 
Write for Bulletin H-5—your copy will reach you by 
return mail, free of charge. Address the Harnischfeger 
Corporation, 4525 W. National Ave., Milwaukee, Wis. 








HOISTS « WELDING ELECTRODES: » MOTORS 











EXCAVATORS « ELECTRIC CRANES + ARC WELDERS 
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better able to keep equipment in first-class 
running condition. 

His knowledge and experience makes it 
unnecessary for his foreman to explain what 
to do, and he can be depended on to do the 
job right, for he knows his work. If he has 
kept up to date in the latest developments in 
his line, he can be counted on to do the 
job the best way. His experience has also 
taught him that no one man can know every 
single thing in his trade, and when he does 
not know something, he will ask before he 
starts a job just what is wanted, rather 
than go ahead and have part to do over 
again. 

The man past 40 may not have the physi- 
cal endurance and speed of the younger 
man for production work, but for mainte- 
nance, where experience, dependability, fore- 
sight, knowledge of equipment, and judge- 
ment are required, he is the ideal employee. 
The dependable and efficient operation of 
both mechanical and electrical equipment is 
in the hands of the maintenance department, 
and an expert in his trade is none too good 
there. 

I believe the older men in industry should 
be trained for that kind of work, for a man 
who has spent many years with a company 
is sure to be well informed on the equip- 
ment he has worked with so long. As a 
man approaches 40 he should be shifted 
around so that he may know all about the 
equipment in his department. Then he 
should be placed in the maintenance de- 
partment where he will be an asset to the 
company. 

Just the ideas of a maintenance man. 

Cuartes W. Warp 


Another Open House 


Because to most persons the words “‘re- 
search laboratories” bring visions of mys- 
terious glass tubes and chemical concoctions 
that give off weird smoke and acrid fumes, 
The American Rolling Mill Company, Mid- 
dletown, Ohio, held “open house” in its 
new research building recently. So that the 
mystery might be removed, doors were thrown 
open to employees one day, and to the gen- 
eral public from Middletown and surround- 
ing communities for two days. 

The “open house” idea for taking the 
mystery out of business has been used suc- 
cessfully before in the company’s plant. 
Originated several years ago, these programs 
have been effective in creating neighbor- 
liness between the community and the 
company. 

* 


Pennsylvania’s 44-Hour- 
Week Law 


Following up on its 44-hour-week work 
law for women workers, which became ef- 
fective September 1, Pennsylvania on De- 
cember 1 put into operation a_ general 
44-hour-week law for all workers in the 
state. 

Every employer is required to post in 
every building where he has employees a 
schedule of hours, showing the maximum 
number of hours eack person shall work 
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BLAW-KNOX 
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5 points of 
superiority 





id Electroforged, one piece 
construction—strongest by 
test. 














Safest footing because of 
the twisted bar. 








Self-cleaning, no sharp 
corners to clog with debris. 








Maximum open area for 
light and air. 








Easily maintained. No 
cracks or crevices; paint 
reaches entire surface. 














BLAW-KNOX DIVISION of Blaw-Knox Company 
2031 Farmers Bank Bldg., Pittsburgh, Pa. 


Send Grating Sample to 
NAME COMPANY 


STREET 











CITY STATE 





JANUARY, 1938 








OU’VE probably seen fellows like this—fellows who drop 
everything at the slighest excuse and take a nap. 












Perhaps you’ve had motors in your shop that had the same 
bad habit—motors that would go out of service every time 
there was an overload or a voltage fluctuation. 


But the motor is unlike the man we’ve shown here—for in nine cases out of ten it isn’t the 
motor’s fault that it acts lazy— it’s the fault of incorrect control. 


Correct control protects the motor against unusual operating conditions, but prevents laziness 
by keeping the motor operating unless it is seriously overheated or overloaded. 


Why not find out more about the G-E control with isothermic overload protection— protection 
that prevents motor laziness? General Electric, Schenectady, N. Y. 


GENERAL ( ELECTRIC 


080-138 
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during each day, total hours per week, time 
of commencing and stopping meal periods. 
The meal period must be at least a haif 
hour. 

In industries where the strict application 
of the schedule of 44 hours a week imposes 
an unnecessary hardship, the state, upon 
application by the employer, may modify 
the prescribed schedule of working hours. 

Executives earning $25 a week or more 
are not subject to this new law. An execu- 
tive is defined as one who is responsible for 
the managing of a business or subdivision 
thereof and who directs or supervises sub- 
ordinates. 

To avoid conflict with federal regulation 
in certain industries, the law provides that 
in such cases the schedule of working hours 
to be fixed by the state shall conform to 
the schedule established by any federal 
regulatory body having jurisdiction over 
such industry. This presumably refers to 
cases where the National Labor Relations 
Board has jurisdiction. 


Mechanization No Argument 
for Shorter Hours 


Industrial mechanization as an argument 
for shorter working hours may find emo- 
tional support but it has little or no factual 
backing, according to the Machinery and 
Allied Products Institute. In its pamphlet 
“Machines and Working Hours” it presents 
five conclusions supported by statistics from 
the United States Census Bureau and other 
governmental and private sources. 


1. Mechanization creates more jobs than 
it destroys. Factory employment today is 
83 per cent above the 1899 level when little 
machinery was used, and population is only 
72 per cent above the 1899 figure. 


2. Although yesterday’s work could be 
done in-fewer hours, today the manufactur- 
ing industries produce such an increased 
volume of goods that man-hours in the first 
half of 1937 were 29 per cent above the 
figure for 1899, 


3. Although it has been possible through- 
out American industrial history to reduce 
working hours from generation to genera- 
tion, the work week is now being reduced 
out of all proportion to increased output 
per worker. Working hours have been re- 
duced more since 1929 than in the 30 years 
preceding. 

4. In general, history shows that employ- 
ment per unit of finished product has de- 
clined, but today many industries which are 
placing emphasis on quality rather than 
quantity show higher employment per unit 
of production than they did eight or ten 
years ago. In 1936, for instance, 9.8 auto- 
mobiles were produced for each man em- 
ployed in automobile manufacturing as com- 
pared to 12 in 1929, and in 1935 only 80 lb. 
of finished steel were produced by a man in 
an hour compared to 112 lb. in 1929. Employ- 
ment per dollar of finished product was 28 
per cent higher in 1935 than in 1929 in all 
manufacturing industries as a whole. In 
refrigerating and ice machinery manufacture 
it was up 38 per cent, household laundry 
equipment 41 per cent, and in stoves, ranges, 











Simplex 
Push and Pull 


JACK 


And Equipment 
What it does: 


It serves as a time and money 
saver on countless maintenance, 
repair and production jobs in- 
volving: 

1--Pushing 4--Clamping 
2--Pulling 5--Lifting 
3--Spreading  6--Pulling Wheels 


How it is Used: 


aoe any length of standard 114” 
pipe in either or both well ends for 
PUSHING. Powerful—10 tons capac- 
ity. Ideal for close-quarter opera- 
tions. Useful for hundreds of pur- 
poses. 


Insert Sky Hooks at A and — 
chains attach to Sky Hook ‘ack 
used this way for CENTERED PULL- 
ING. Handy, quick, powerful. Many 
needs for it every day—a good way 
for easy savings. 


SPREADING. The minimum is 314”. 

Plenty of power—does the work 

quickly. Saves costs every step of 

the way.. SPREADING can also 

gem _ e° ends of the nuts. Note 
an 


CLAMPING. For clamping structural 
members or tensioning struts when 
welding broken pieces. Ideal" for re- 
pair work on conveyors, elevators, 
chutes, rails, etc. Please refer to C. 


LIFTING. 70 the triangular 


. 


base at A or - This broad base 
gives you a Lifting Jack of unusual 
eapacity and adaptability. 


All types of Wheels and Gears are 
easily PULLED by fixing the chains 
in the 3 nests of the triangular base 
which has been snap on at 

The hardened conical point is n- 
tered in the shaft after the nut in 
that end has been removed. 


W hat it consists of: 


{ be lex Special Push and Pull Jack. 

Say Hoo Ht , drop forged steel, heat treated. 
Te nWwes ase (and — puller attachment) 
oe forged steel, heat tre 

0. 3-A Simplex feel ws 2) ack. 
te inch x 40 inches Heat Treated Chains (3), 

tted with drop forged grab hooks. 

je forged, chisel pointed Lever Bar, heat 
treated 34-inch round x 18 inches long. 
Three Simplex No. 610-11 Stud Links, drop 
forged steel, heat A ne 
Steel Tool Box, 19x7x7'/4”. 


Write for Detailed Information 





Templeton, Kenly & Co. 


World’s largest mfrs. of 
Lever & Screw Jacks 


1020 So. Central Ave., Chicago 


































































AND HE’LL DO BETTER WORK” 


advises Sumy Mb best p> —tre Goodrich Reflexpert 


@ Whatever the job, light is your most important production tool 
because it speeds the hands, promotes greater accuracy, lessens 
nervous fatigue. 

You can’t maintain a high standard of lighting efficiency if your lamps 
and reflectors are coated with dirt and grease. Keep them clean! 


DISKONECT REFLECTORS 





LIFT THE PLUNGER TO RELEASE REFLECTOR AND LAMP WHEN IT SNAPS INTO PLACE, IT’S LOCKED 


Start with the right reflectors and it’s a simple matter to maintain good 
illumination. The Goodrich Diskonect is designed for quick removal. 
Lift the plunger—reflector and lamp are released from the hood. You 
needn't twist, tug or force. Press it into the hood and the spring-set 
plunger snaps into place to lock it securely. 


EASY TO KEEP CLEAN 


Not only may the reflector and lamp be instantly detached from the 
hood, but the socket is quickly and easily removed from the reflector. 
This exclusive feature permits complete cleansing of all parts separately 
—encourages more frequent cleaning because it’s easier—gives you 
all the illumination you're paying for. 

Offered in all standard sizes and styles. See your electrical contractor 
or write us direct. 


ROODRIC 


COMPANY 


CES IN ALL P Ree 6 6CCTTUUE S 
GENERAL OFFICES AND FACTORY: 2904 N. OAKLEY AVENUE, CHICAGO, ILL. 


ELECTRI 
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and furnaces it had moved up to 31 per cent. 

5. Machinery affects the manufacturing oc- 
cupations most, yet employment in the 
manufacturing industries in June according 
to National Industrial Conference Board 
figures was 5 per cent above the 1929 aver. 
age; whereas in the non-manufacturing in- 
dustries, where technology plays a much less 
important role, employment was 3 per cent 
below the 1929 average. 

The American standard of living is very 
closely linked with the amount of work done 
in the country. Mechanization makes it 
possible to do more work in less time and 
thereby raises the standard of living. When 
less is accomplished by working less the 
nation as a whole suffers by having fewer 
goods and services to enjoy. 

Had working hours been reduced as fast 
as output per man-hour increased since 
1899, the work week today would be 23 
hours but the standard of living would be 
no higher than it was in 1899. Had there 
been no increase in mechanization since 
1899 a 94-hour week would be required for 
today’s factory workers to produce the goods 
necessary for the current standard of living 
instead of the 40-hour week which so many 
of our workers now enjoy. 


TRADE 
LITERATURE 


Acidproof Cements—Bulletin No. A. P. 
122-R, on acidproof cements.—Quigley Co., 
56 West 45th St., New York. 


Alloys—Catalog C-1, containing informa- 
tion on alloys in the form of wire rod and 
strip.—Alloy Metal Wire Co., Inc., Prospect 
Park, Pa. 


Ball Bearings—Booklet, on advantages of 
sealed ball bearings.—New Departure, Divi- 
sion General Motors Corp., Bristol, Conn. 


Boiler-Feed Regulator — Bulletin No. 
469-A, describing Copes Flowmatic boiler- 
feed-water regulator.—Northern Equipment 
Co., Erie, Pa. 


Chemical Equipment—Folder, showing 
list of chemical equipment.—Haveg Corp., 
Newark, Del. 


Clutch—Bulletin No. 
friction clutch—T. B 
Chambersburg, Pa. 


380, on U. G. flexible 
. Wood’s Sons Co., 


Combustion Meters—Bulletin No. 37-207, 
on combustion meters for COs, flue_ gas, 
temperature, and draft.—The Hays Corp., 
Michigan City, Ind. 


Controller—Bulletin No. 50, on Syncro- 
master. pressure controller.—Mason-Neilan 
Regulator Co., 1190 Adams St., Boston. 


Counters—Catalog No. 20, on Producti- 
meters—counting and _ registering instru- 
ments.—Durant Mfg. Co., 1925-1929 North 
Buffum St., Milwaukee. 


Couplings—Bulletin 63, on roller chain 
flexible couplings. — Baldwin-Duckworth 
Chain Corp., Springfield, Mass. 


Draft Gages and Controller—Two bulle- 
tins: No. 37-294 on draft gages for indi- 
cating and recording; No. 105 on_ the 
Draftrol draft controller—The Hays Corp., 
Michigan City, Ind. 


Electric Toole—Catalog No. 65, on line of 
electric drills, grinders, saws, screwdrivers, 
ete.—Stanley Electric Tool Division, The 
Stanley Works, New Britain, Conn. 


Exhaust Fans—Bulletin No. 1002-3, on 
high-speed, low-power exhaust fans.—The 
Northern Blower Co., 6409 Barberton Ave., 
Cleveland. 
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will your oftices 


"Buffalo" P. C. Cabinets are avail- 
able in combinations for simple cool- 
ing or complete air conditioning. 


NEXT SUMMER wife tts DU in thoy 


look like @' THIS 








4G 


@ |f you don't want to go through another summer like 
the last and the many others that have preceded it, 





now is the time to make your plans. For just as sure 
as the sun rises and sets, though you may be interested 
in finding warmth today, you'll be just as eager to 


avoid it next summer. 


We offer as the efficient, economical solution to that 
problem, neat, compact, highly-efficient "Buffalo" 
P. C. Air Conditioning Cabinets. Available in capaci- 
ties from 3 tons up, they will keep your offices in the 
"comfort" zone the year ‘round. 


Your air conditioning contractor can include this quiet, 
efficient equipment in your air conditioning system. 
Ask him for details, or write us for Bulletin 3100. 


"See Your Consulting Engineer." 


BUFFALO FORGE COMPANY 


471 BROADWAY 
Branch Engineering Offices in Principal Cities 


JANUARY, 1938 


BUFFALO, N. Y. 
In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 























Smith Automatic Oil Fired Unit Air 
Heater 


SOLVED! 


Problem of Adapting Fuel 
Oil to Direct Fired Factory 
Heaters Has Been Solved as 
Result of Three Years in 
Smith Testing Laboratories. 


The Smith Automatic Unit Oil 
Fired Air Heater is the answer. 
“Spot it” on the floor or over- 
head. Pay for heat only when 
needed. Set your thermostat, 
push a button and “forget it” 
till spring. No boiler room, steam 
lines or costly overhead. Up to 
1,500,000 b.t.u.’s per hour, yet 
up to only 6 ft. 6 in. in height. 
Here’s a trim, compact, business- 
like heating machine, the finished 
result of over 15 years’ acquaint- 
ance with industrial conditions. 
An accurate analysis of your 
situation will cost you nothing. 


The Smith Unit Auto- 
matic Air Heater also 
burns gas or coal. 


a\ 


JAMES CAMPBELL SMITH | ,,.” 


INCORPORATED 
1675 Collamer Road Cleveland, O. 








characteristics of a Neoprene stock and a 


nickel alloys.—The International Nickel Co., 


Nickel Alloy Steels—Bulletin U-3, on 
nickel alloy steels for hard tools.—The In- 
ternational Nickel Co., Inc., 67 Wall St., 
New York. 

Pipe—Booklet, title “Now It Can Be 
Told—the Truth About Pipe Endurance.” 


—Reading Iron Co., 401 North Broad St., 


Cleveland. 


Fireproof Partitions—Folder, describing 
fireproof plaster base for solid partitions, 
making possible erection of free- standing 
furring wall.—Milcor Steel Co., Milwaukee. 


Fire Protection — Folder, announcing 
three-reel movie titled “Modern Magic in 
Fire Protection.’’-—Rockwood Sprinkler Coa.; 
38 Harlow St., Worcester, Mass. 








on line of 


Floodlights—Catalog No. 211, 
Co., 1334 


floodlights.—The Pyle-National 
North Kostner Ave., Chicago. 

different 
Pressed 
Phila- 


Plate—Folder, showing 
floor plate.—American 
Commercial Trust Bldg., 


Floor 
types of 
Steel Co., 
delphia. 


Flow Meters—Bulletin DMF 726, describ- 
ing flow meters for 1,500 lb. working pres- 
sure.—The Foxboro Co., Foxboro, Mass. 


Flow Meters—Bulletin No. 494, on elec- 
tric flow meters.—The Bristol Co., Water- 
bury, Conn. 


Gears—Catalog, showing line of gears 
and gear products.—Philadelphia Gear 
WwW orks, G St. below Erie Ave., Philadelphia. 


Hardness Tester—Folder, describing Tele- 
brineller portable hardness testing device.— 
Teleweld, Inc., 80 East Jackson Blvd., 
Chicago. 


Heat Exchangers—Standards for shell 
and bare-tube heat exchangers, 75c.—Heat 
Exchange Institute, 90 West St., New York. 


Immersion and Strip Heaters—Leaflet 
30-TE, showing electric immersion units and 
strip heaters.—Harold E. Trent Co., 618-640 
North 54th St., Philadelphia. 


Instruments—Bulletin GES-1092B, title 
“How to Select Instruments for Motor Test- 
ing.’—General Electric Co., ,Schenectady, 

i; Ms 


on open-web steel 


Joists—Catalog 146, 
Co., Bethlehem, 


joists.—Bethlehem Steel 
Pa. 


Lubricants — Booklet, describing and 
showing applications of Sta-Put Lubricants. 
—E. F. Houghton & Co., Third, American, 
and Somerset Sts., Philadelphia. 


Lubricating System—Bulletin F, describ- 
ing automatic lubricating system.—Bijur 
Lubricating Corp., Long Island City, N. Y. 


Machine Tools—Catalog No. 28, showing 
line of lathes, drill presses, arbor presses, 
and shapers for shop use.—Atlas Press Co., 
a North Pitcher St., Kalamazoo, 
Mich. 


Magnesia Products — Catalog, covering 
line of magnesia and asbestos products.— 
Keasbey & Mattison Co., Ambler, Pa. 


Melting Pots—Leaflet 11-TE, describing 
electric melting pots.—Harold E. Trent Co., 
618-640 North 54th St., Philadelphia. 


Metal Working—Handbook, title ‘‘Con- 
tour Machining.’’—Continental Machine 
Specialties, Inc., 1301 Washington Ave. 
South, Minneapolis. 


ng ga 1410, on vertical squir- 
rel-c 
900 South Wabash Ave., Chicago. 





Motors—Form 1039, on fractional-horse- 
power motors.—Century Electric Co., St. 
Louis, Mo. 

Neoprene—Report N-9, on compression 


duPont de 
Inc., Wilmington, Del. 





similar rubber 
Nemours & Co., 
List of publications on 


Nickel Alloys 





Inc., 67 Wall St., New York. 


Philadelphia. 
Piston Rings—Service bulletin and stock 


on_ line of piston rings.—The Auto- 
Diesel Piston Ring Co., 1440 East 32d St., 


Pumps—Bulletin 805, on Type DC cen- 





HOW CHEAP ARE 
CHEAP TOWELS? 


Judge by the 
‘Cost per user” 


not by the 
‘price per case’ 


Don’t be misled by bargain prices on 
paper towels. You may save a few 
cents per case, but you lose out on 
“drying power.”’ Because of its extra 
size, strength and absorbency, a single 
cloth-like Onliwon equals several ordi- 
nary paper towels in ‘‘drying power.” 
And that means economy! To make 
doubly sure that waste is prevented, 
Onliwon Towels are dispensed one-at- 
a-time from locked cabinets. 

Doctors recommend Onliwon Towels 
to keep contagious disease from spread- 
ing. Each towel is used just once by 
just one person. The sanitary cabinet 
prevents contamination from dust, dirt, 
and promiscuous handling. 

Onliwon Towels promote employee 
good-will and encourage cleanliness. 
Clean hands insure your goods and 
packages against soiling. Many manu- 
facturers install Onliwon Cabinets and 
Towels throughout the factory as well 
as in the washrooms. 

It will pay you to find out about the 
money-saving, health-guarding features 
of the Onliwon service. Call your local 
A.P:W. distributor, or write for samples 
to: A.P.W. Paper Co., Albany, N. Y. 


BAL 


Onliwon Towels 


PREVENT ‘“WASHROOM INFECTION”’ 





DOUBLE-FOLDED 
to dry hands and 


INTER-FOLDED 
for fool-proof 


PROTECTED 
by locked, sanitary 





ae pumps.—Dayton-Dowd Co., Quincy, 
l. 


FACTORY MANAGEMENT and MAINTENANCE 


faces quickly operation cubinets. 
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INSTALLATION 
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Acruatty, twice the production from 
this battery of paint mixers after Morse 
Chain Drives replaced belt drives! Above 
you see the blueprint of the installation, 
as especially engineered by Morse. Below 
the working drawings are the actual chains 
—a 30 h.p. Morse Silent, anda double Morse 
Roller Chain. At the right is a photograph 
showing one of a battery of mixers, every 
one Morse-driven. 

This is only one instance in many in 
which Morse drives have greatly increased 
production and effected important savings 
in production cosis. 

Is there a power application in your plant 
where Morse Chain Drives 99.4%* effi- 
ciency and greater economy can serve you? 

If you haven't yet received your 1938 
Morse calendar, ask the Morse represen- 
tative in your territory for one, or write 
direct to Morse, Ithaca. 

*Recent tests have shown this greater 


efficiency of power transmission with 
Morse rocker joint Silent Chain. 





This shows the Morse Silent Chain and Roller Chain drives 
installed on one of the paint mixers. Morse smooth, higher- 
speed operation doubled production obtained by former drives, 


SILENT CHAINS ROLLER CHAINS FLEXIBLE COUPLINGS KELPO CLUTCHES 





MORSE CHAIN COMPANY 


MORSE pos/tiveDRIVES 


ITHACA N. Y. oR DAR Shed, | BORG-WARNER CORP. 

















TRIPLES SPACE 


With this Baker Fork Truck a large nail mill 
actually tripled its available storage space. 
Yet not a foot of floor space was added. 

If space is a problem in your plant, consult 
with the Baker Materials Handling Engi- 
neer. His broad experience, and authentic 
records cover savings in many types of 
industry. You will find his data helpful in 





determining the 






savings possible 






inyourown plant. 
Write today. 








Illustrated is Baker Hy- 
lift Model No. J. M. H. 50, 
capacity 5,000 lbs., lift 
192 inches from floor. 
It is shown fitted with 
fork, but platform, ram 
or any special lifting device 
may be applied. 
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Baker 


2 a a, oe ee oe oe one Gene Abe eek, Baek: 


THE BAKER-RAULANG CO. 


2178 WEST 25TH STREET © GEEVELAND, OHIO 
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Pumps—Bulletin No. 481, on Thrustfree 
multi-stage centrifugal pumps.—Pennsyl- 
a Pump and Compressor Co., Easton, 


Pyrometer—Catalog No. 90, on Bi- 
Optical Pyrometer.—The Pyrometer Instru- 
ment Co., 103-105 Lafayette St., New York. 


Pyrometers—Two bulletins: No. 489 on 
Pyromaster recorders, controllers, and in- 
dicators; No. 493, on line of pyrometers.— 
The Bristol Co., Waterbury, Conn. 


Pyrometer Test Set—Leaflet, on the 
Treasure Chest, a pyrometer checking set. 
—Thwing-Albert Instrument Co., 3339-41 
Lancaster Ave., Philadelphia. 


Safety Clothing—Catalog, describing line 
of safety mittens, sleeves, aprons, and other 
clothing.—Industrial Gloves Co., 700 Gar- 
field Blvd., Danville, IIL 


Shims—Folder, on Laminum precision- 
adjustment shims.—Laminated Shim Co., 
ae 21-24 44th Ave., Long Island City, 


Show Schedule—Schedule of all important 
industrial, trade, professional shows and ex- 
hibitions to be held in 1938. $5.—Exhibitors 
Advisory Council, Inc., 330 West 42d St., 
New York. 


Spray Gun—Bulletin F-165A, describing 
Type MBC spray gun.—The DeVilbiss Co., 
Toledo, Ohio. 


_ Spray Gun—Folder, containing instruc- 
tions for operation and maintenance of 
Thor Model 7 spray gun.—Binks Mfg. Co., 
3114-40 Carroll Ave., Chicago. 


Spray Painting Equipment—Catalog DF, 
covering line of spray painting equipment. 
—The DeVilbiss Co., Toledo, Ohio. 


Steam Hose—Bulletin RT-54, on Rex- 
Weld and Rex-Tube insulated steam hose. 
—Chicago Metal Hose Corp., Maywood, IIl. 


Steam Jet Ejectors—Bulletin W-205-Bé6, 
on single-stage steam jet ejectors.—Worth- 
ington Pump and Machinery Corp., Harri- 
son, 


Steam Traps—Bulletin No. 175, on selec- 
tion and hook-up of steam traps.—Sarco 
Co., Inc., 183 Madison Ave., New York. 


Switches—Bulletin 920A, on remote con- 
trol switches.—Automatic Switch Co., 154 
Grand St., New York. 


Temperature Instruments—Catalog N-33- 
163, showing Micromax temperature instru- 
ments for the steam plant.—Leeds & North- 
rup Co., 4902 Stenton Ave., Philadelphia. 


Thermometers—Catalog No. 1125B, show- 
ing line of thermometers.—C. J. Tagliabue 
Mfg. Co., Park and Nostrand Aves., Brook- 
ign, IN. Y. 


Tool Steel—Folder, on Malga non-temper- 
ing tool steel—Amalgamated Steel Co., 
Cleveland. 


Unit Heaters—Bulletin No. 572, on line of 
unit heaters.—Fedders Mfg. Co., 57 Tona- 
wanda St., Buffalo, N. Y. 


Washers—Catalog, on line of washers 
and stampings.—Wrought Washer Mfg. Co., 
Milwaukee. 


Welding—Bulletin, title “Arc Welding 
with the New 40-Volt Simplified Arc 
Welder.”—Hobart Bros., Hobart Square, 
Troy, Ohio. 


Wire_Rope Slings—Booklet, title ‘‘How to 
Handle Loads Safely,” shows wire rope 
slings.—Macwhyte Co., Kenosha, Wis. 


BOOKS 


THE SOCIAL SECURITY ACT IN 
OPERATION 


Birchard E. Wyatt, Acting Chief Techni- 
cal Adviser, William H. Wandel, Senior 
Technical Adviser, Social Security Board, 
with collaboration of William L. Schurz, 
Chief of Training, Social Security Board, 
Graphic Arts Press, Inc., Washington, D. C. 
382 pages, index. $3.50. 

Intended as a practical guide to the fed- 
eral and federal-state social security pro- 
grams, the authors have detailed and ex- 
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WIRE 


Round—Flat—Half Round 
Straightened and Cut 
Shape Wire 


HIGH CARBON SPRING 
OIL TEMPERED — LOW CARBON 
BASIC OR BESSEMER 
WELDING WIRE RODS AND COILS 













€ 
Sizes |'/.” to No. 40 WM Gauge 
(.007)—All Finishes 
& 


Wire for Practically All Purposes and 
Requirements also SCREEN WIRE 
CLOTH 


& 
Highest Quality and Service 
Guaranteed 


& 
Established 31 Years 


The Seneca Wire & Mfg. 


Company 
Fostoria, Ohio 


s and Wareh 
all principal cities 
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CHARAVAY 


fF A N S 


THE OLDEST NAME IN 
PROPELLER - TYPE VENTILATION 


or 


Plant Ventilation 
Man Cooling 
Materials Cooling 
Materials Drying 
Heat Dispersion 
Dust Control 
Fume Dispersion 
Air Circulation 
Home Ventilation 
Mine Ventilation 
Unit Heating 


WRITE FOR FACTS! 


HARTZELL 


PROPELLER FAN CO. 


ORIGINATORS OF 


Propeller-Type Ventilation 
WALNUT ROAD, PIQUA, OHIO 


Sales-Engineering Offices Everywhere 



























THIS CATALOG 
DESCRIBES THE 
FEATURES THAT 
HAVE PUT 





T. B. WOOD'S SONS CO. 





WOOD'S V-BELT DRIVES 


ON SOME OF THE LARGEST AND FINEST IN- 


STALLATIONS IN THE COUNTRY! 


GET YOUR COPY! 

All the information you need to 
specify and order from 2200 
Stock Sizes. Sent you FREE 
and without obligation. 


CHAMBERSBURG, PA. 50 Church St., New York—387-391 Atlantic Ave., Boston 
MEMBER: The Mechanical Power Engineering Associates 
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plained provisions of the act. 
administration of the act works—coverage 
registration, and tax liability—is explained, 
and the relative responsibilities of federal 
and state programs are shown. 


How the 


NATIONAL ELECTRICAL CODE 
HANDBOOK 


Arthur L. Abbott. McGraw-Hill Book 
Co., Inc., 330 West 42d St., New York. 561 
pages, index, illustrated. $3. 

Fourth edition of-this handbook is based 
on 1937 edition of the National Electrical 
Code. It aims to present the Code in such 
manner that its plan, scope, and intent can 
be grasped by the reader. Detailed dis- 
cussions of the rules are presented where 
they can be of help. 


HOW TO HANDLE GRIEVANCES 


Glenn Gardiner. Elliott Service Co., 219 
East 13th St., New York. 52 pages. Paper 
binding, $.45; imitation leather, $.60; 
— if bought in quantities of more than 
en. 

The author has intended this book as a 
work manual to be used by companies and 
individuals who desire to train their super- 
visors better in the handling of employee 
grievances. It is based on the belief that 
poor handling of small grievances is the 
cause of most industrial strife. Pages on 
which notes can be jotted are included. 


STANDARD BUSINESS ETIQUETTE 


J. George Frederick. The Business 
Bourse, 80 West 40th St., New York. 188 
pages. $1.75. 

Mighty helpful this little book will be in 
catching you up where you may have be- 
come careless about your business manners. 
Little reminders are given in rule form, 
classified according to the different types of 
jobs one finds in business. 


CARBON BRUSHES 


Dr. J. Neukirchen, Research Director, 
Ringsdorff-Werke, Mehlem on the Rhine, 
Germany; translated from the German by 
Erle I. Shobart II. Stackpole Carbon Co., 
St. Marys, Pa. 166 pages. a 

To present the variables connected with 
current collection and commutation this 
book has been written and translated. Its 
four parts cover change of material of the 
contact surface, brush motions, commuta- 
tion and sparking, and influence of the 
potential curve on the position of current 
transfer. 


ON THE CALENDAR 


JANUARY 


13-15 American Engineering Council, Annual 
Meeting, Washington, D. C. F. M. Fei- 
ker, Secretary, 744 Jackson Place, Wash- 
ington, D. C, 


24-28, American Society of Heating and Ven- 
tilating Engineers, Annual Meeting, New 
York. A. V. Hutchinson, Secretary, 51 
Madison Ave., New York. 


24-28, Fifth International Heating and Ven- 
tilating Exposition, New York. Charles 
F. Roth, Manager, International Expo- 
— Co., Grand Central Palace, New 
ork. 


24-28, American Institute of Electrical En- 
gineers, Annual Winter Convention, New 
York, : . Henline, National Secre- 
tary, 33. West 39th St., New York. 


FEBRUARY 


15--17, American Management Association, 
Personnel and Industrial Relations Con- 
ference, Chicago. Alvin E. Dodd, Presi- 
dent, 330 West 42d St., New York. 


MARCH 


7-12, American Society for Testing Mate- 
rials, Rochester, N. Y._ C. L. Warwick, 
Secretary, 260 Broad St., Philadelphia. 


22-25, American Management Association, 
Eighth Packaging Exposition, Chicago. 
Alvin E. Dodd, President, 330 West 

42d St., New York. 

































Philbert likes the bright, clean appearance of the inside of the Allen-Bradley 
Bulletin 709 solenoid starter. Engineers like the way it reflects light and illumi- 
nates the starter in dark corners. They also like the double break, silver alloy 
contacts that never have to be filed or cleaned. The Allen-Bradley solenoid switch 
mechanism is so simple that it practically guarantees trouble-free operation. This 
rugged starter will provide complete satisfaction under the toughest conditions. 


\ ee eer 2 
NOT DARK 
Unretouched photograph 
showing how dark a Bulletin 
709 solenoid starter would 
look if the inside were painted 
black instead of white. 





—BUT BRIGHT 


Unretouched photograph 
showing how the Bulletin 
709 actually looks with its 
white enameled interior 


lighting up the starter, 























No pivots, hinges, pins, bearings, flexible 
jumpers, or other complicated mechanisms in Allen-Bradley 
solenoid starters! That means no corroded or sticky pivots 
and no broken jumpers. The movable contacts are con- 
nected directly to the solenoid plunger. Nothing could be 
simpler or more trouble-free. Operation of the plunger 
in its core is practically frictionless. Hence, switch action 
is not delayed. Designers of high-speed machine tools can 
rely upon this starter's precise and consistent operation. 


Then too, the double break, silver alloy contacts never 
require filing. Consequently, valuable contact life is not 
wasted. Although unusually compact, Allen-Bradley 
solenoid starters can easily disrupt currents of not less 
than ten times their maximum horsepower rating. Write 
for 24-page booklet, “The Story of the Solenoid Starter.” 
Allen-Bradley Co., 1321 S. First St., Milwaukee, Wis. 








ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 






How Do You Buy Your | 


PUMPS? 


“Buffalo” Full Ball Bearing 
Single Suction Pump. Per- 
formance Guaranteed! 











© Do you send out general specifications as 

: , to capacity, type, etc., and then make your 
aa & oe es es selection solely on the lowest price? Or, do 
head. you look beyond the first cost and make 

your selection based on all the performance 


data you can obtain 


If you follow the latter method, you will find, 
just as many other manufacturers have, that 
“Buffalo” Pumps will do the job better and 
at lower operating and maintenance cost. 
There are hundreds of “Buffalo” Pumps in 
service today whose entire cost was com- 
pletely written off years ago. 


Why not write today for literature on our 
general or special service pumps so that 
you will be sure to have the information on 
ne ee ee ee “Buffalo” Pumps whenever the need arises. 


of white water on machine service. 
BUFFALO PUMPS, INC. 


471 BROADWAY BUFFALO, N. Y. 


Branch Engineering Offices in Principal Cities 
In Canada: Canada Pumps, Ltd., Kitchener, Ont. 


PUMPS 




















“Batiale” Pump handling calcium oar used where Performance Counts 


bonate Slurry in a large paper mill. 
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Siisaw makes profits for tank and vat manufacturers 
by reducing costs—by saving as much as $24 a day in one plant 
(name on application )—by cutting grooves in one operation ... 
clean, smooth and accurate. 


In every industry, SKILSAW GROOVERS are preferred for all 
wood grooving operations ... in mine construction, they are used 
on bracing timbers; in the building field and maintenance work, 
for grooving wood flooring for electrical extensions; in store 
fixture manufacturing, for making grooves for decorative inlays. 
Wherever used, SKILSAW GROOVERS do a better job... 
faster, easier and at great savings! 


Sold by leading distributors of mine, 
mill, hardware and contractors’ supplies. 


SKILSAW, INC., DEPT. B, 3316 ELSTON AVENUE, CHICAGO 


214 East 40th St., New York @ 52 Brookline Ave., Boston @ 1429 Spring Garden, 
Philadelphia a 1253 S. Flower St., Los Angeles c 2065 Webster St., Oakland 










MODEL “77G”’ — Grooves to a maximum 
width of 1 in. ; depth of 15% in. Recommended 
capacity 34x 114 in. deep or 1x1 in. deep. 
Base adjusts vertically for depth of cut from 
4 in. to 1% in. Length 18 in. Weight 17 lbs. 





MODEL “OG” —Grooves to a maximum 
width of 2 in. ; depth of 1% in. Recommended 
capacity 2x1 in.-deep or 144 x 1% in. deep. 
Base adjusts vertically for depth of cut from 
0 in. to 1% in. Length 21 in. Weight 30 Ibs. 
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ULTI-STAGE air cleaning, long recognized as a 
desirable feature in air filter design is now available 
in the new Armored Multi-Panel filter. Its principal 
advantage is greater dust holding capacity without increased resistance 
or sacrifice of cleaning efficiency. The new Armored Panel combines 
woven wire screen with a die stamped louvre to provide three succes- 
sive densities of filtering media—{!) the Armored section, (2) bare 
woven screen, and (3) bakelite-fibre coated screen. 


The Armored die stamped portion (I} provides ample storage for the 
coarser bulky dust without restricting air flow. The bare woven screen 
portion (2) is the intermediate stage, and the bakelite-fibre coated 
screens (3) and (4) the final high-efficiency stage. Write for bu'letin 
240-C. 


The new Armored Multi-Panel filter will be on display at the Heating & 
Ventilating show, Booths 451-452-453. 


AMERICAN AIR FILTER CO., INC. 


Incorporated 


114 Central Ave., Louisville, Ky. 
In Canada: Darling Bros., Ltd., Montreal, P. Q. 














ADVERTISEMENT OF THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY - 


ee a thing so important to 
modern life, an electric motor is 
an amazingly simple device. Just a 
few pieces of steel and iron, wound 
with coils of wire. Any bright boy 
can follow instructions and make 
one that will run. 

Yet the most romantic story ever 
told could be written about the 
electric motor. It runs practically 
every mechanical device in use to- 
day. It turns the wheels of industry 


W) Westinghouse 
ame Thal meant 





— carries people to work from the 
suburbs to the topmost floors of 
tall buildings. The daily lives — 
even the livelihood — of most of 
us depend in some way upon it. 
The job of fitting electric motors 
to the world’s work is an exacting 
one. What makes it complicated is 
that every task, to be done efficient- 
ly, requires a certain kind of motor. 
Westinghouse, for example, offers 


over 20,000 different types, sizes 


Fitting them to the world’s work is a man-size job 








and ratings. If none of these is ex- 
actly what is needed, a special 
model will be built to order. 

The electric motor is “‘bread and 
butter’ to Westinghouse — and to 
just about everyone else. Fully con- 
scious of its responsibility, West- 
inghouse research continues each 
year to seek improvement in motor 
design — so that the world’s work 
may be done better, faster, and at 


less cost. 
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PITTSBURGH, PENNSYLVANIA 




















PATENTED TOOTH CONSTRUCTION 











Only the Nicholson File Company makes files with 





reserve cutting edges that go to work as old ones wear down. 






And you can see the difference in the Patented Tooth 






Construction that makes possible this unique advantage. 

















The top edges of the tooth points are irregular . . . the 
patented principle of controlled serrations. This is the 
feature that sends in fresh reserves of cutting edges to keep 
on working at full efficiency when old style files are ready 
for the discard. 

Old style files cost up to 40% more to use than files with 
the new patented tooth construction. That’s a vital reason 
for using the only files which have the new Patented Tooth 
Construction . . . Nicholson, Black Diamond, McCaffrey. 
At mill supply dealers’ and hardware wholesalers’. 
Nicholson File Company, Providence, R. I., U. S. A. 


A FILE FOR EVERY PURPOSE 
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‘Tee bar bent 


@ These rugged, precision-built “Buffalo” Bending Rolls will. do 
your toughest bending jobs as easily as “rolling off a log.” Rolls 
can be changed to handle almost any shape—flat steel, angles, 
tees, tubing, etc. 

Manufacturers who have installed “Buffalo” Bending Rolls have 
shown us reduced production costs on their bending jobs that 
are little short of amazing. 

We are prepared to supply you with the size and type to solve 
your own bending problems most economically. 


Write for Bulletin 351. 


BUFFALO FORGE COMPANY 
471 Broadway Buffalo, N. Y. 


Branch Engineering Offices in Principal Cities 
In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 





Bending Roll 


You Can Do All This and MORE 


































Section of conveyor con- 
sisting of angles leg in 
and out, flats on flat, and 
flats on edge. all rolled 
on No. 1 Buffalo Verti- 
cal Bending Roll. 








Copper coil spirals for installing 
in a juice heater. Note uniform 

obtained: without #ll- 
ing the tubing. 





Angles bent in circles 
and spirals. 


Angle iron bent 


in spiral-leg-out. 


in arc. 


Angle iron bent 
in spiral-leg-in. - 






’ Angle bent 


in are. 






Angle bent ~ 
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NOW THINK OF INSTRUMENTS AS 


“Balance-type measuring instruments are the final word 


in dependability.” Once the verdict of laboratory workers 
only, this statement is today widely accepted in industry. 
Beginning with the first L&N Recorder for temperature, 
the idea spread as foremen and production men found 
they had a tool that reaily told the truth. Today, as a 
result of that pioneer L&N application of science-to- 
industry, industry’s men think of balance instruments for 
measuring not only temperature but for gas analysis, 
chemical strength, flow, r.p.m., frequency and _ other 
measurements* as well. 





Because both men employ the balance principle of measurement, the foreman gets 
automatically from his self-contained Micromax Pyrometer the same dependability 
of measurement that the laboratory scientist gets manually from his Type K 
Potentiometer set-up. 


ONLY SCIENTISTS USED TO THINK 


And, though many a plant man recalls the initial type 
of L&N Recorder, it originated so long ago that the cur- 
rent Micromax marks its Silver Anniversary. Improve- 
ments evolving from a quarter-century of continuous ex- 
perience feature this mature Recording Controller. ‘To 
the original and fundamental accuracy this latest model 
adds a high visibility, a unique accessibility, and com- 
pletely automatic operation. 

These Micromax characteristics, fully as much as the 
basic balance-type advantage, lead production men to 
specify Micromax for dependability and accuracy. 


* Controllers, Recorders or Indicators—sometimes all three—are now available from L&N for the following: 


Caiorimetry Dielectric Loss 


Humidity 


Liquid Level Pressure 


Capacitance Emf Inductance Load, Electrical | Pyrometry 

Chemical Concentration Fault Location Instrument and Meter Magnetic Characteristics Radiation 

CO, Flow Calibration Permeability Resistance, Electrical 
Combustion Control Frequency, Commercial Instrument-Transformer pH Smoke Density 
Condenser Leakage Furnace Pressure Testing Phase Angle Speed 

Conductivity, Electrolytic Gas Analysis Insulation Resistance Position, Remote Temperature 

Core Loss (COs, SOz, He, Oz, etc.) Kw, Kva, etc. Power, Electric Time Interval 
Current Heat ight Power Factor Voltage 


J-EN (2) 






LEEDS & NORTHRUP 


COMPANY, 4909 STENTON AVE., 


PHILA., PA. 





LEEDS & NORTHRUP 






MEASURING INSTRUMENTS : TELEMETERS - 
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AUTOMATIC CONTROLS - 


HEAT-TREATING FURNACES 
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EMERSON -ELECTRIC 
igh Velocily 
MAN COOLERS 


1-SPEED and 2-SPEED, 24 and 30-in. Fans for AC and DC Clark 2-Ton Telescopic ‘“Tructier” Finger Tilt— 
— Brakes—Front Wheel Drive—Rear Wheel 
teer. 


CLARK) | 


INDUSTRIAL TRUCKS 
AND TRACTORS 


Over 50 models—all gas-powered for continuous 
operation. Tell us what you want to lift, carry, 
tier or tow and let us suggest equipment for doing 
the job economically. 


CLARK TRUCTRACTOR 


Div. of Clark Equipment Co. 
Battle Creek, Michigan 











— always. Since 1917 
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fPrecision-and 


ENDURANCE & 
. 


EFFICIENCY and COMFORT 


Whether your ventilation problem is localized or 
general, the powerful breeze penetration of Emerson- 
Electric Air Circulators will keep your workers cool 
and contented—increase individual output and effi- 
ciency. The adjustable, portable floor stand model 
can be moved easily. Air circulators for wall or ceiling 
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mountings are also used extensively to drive great 
quantities of cooling air through large areas. Grease- 
packed, ball-bearing motors average 6000 hours 
before re-lubrication is necessary. Don’t let fatiguing 
heat cause dissatisfied employes. Save trouble and 





money. Write today for the Emerson-Electric Air 
Circulator Bulletin No. 13. 





CLEAR THE AIR of Fumes, Steam, 
Excessive Heat 


Bad air saps vitality, causes fatigue, inferior work, inefficiency. 
Emerson-Electric Exhaust Fans keep the air in constant 
motion, change it regularly and do the job at low cost. Five 





sizes —two-speed, ball-bearing and single-speed, sleeve-bear- c Gi ) RAWHIDE mackings ! 

ing fans. Automatic outside shutter for all sizes. Write for d power losses—seal perfectly, completely 
rites 7 ie a _ —for they are uniformly exact in size and shape, 
booklet No. 14 “How to Select Emerson-Electric Exhaust ecision made. 
Fan Equipment.” They give long uninter Service, pre- 


break downs and minimize shut downs for | 
from Mechanical Leather— _ 


they are : 

= PP e& a un “PF F _ special hides, mechanically tanned and treated 

& M £ RSON £" "E ecTRle La L La i [ X4 | i. closely held Factors of hardness, resiliency; : 
MOTORS — FANS — APPLIANCES ance il 

ST. LOUIS © CHICAGO e NEW YORK 93 





and absolute dependability 
rago Rawhide’ in packings. 


LEADERS IN THE FAN AND MOTOR INDUSTRY SINCE 1890 A splat RAWHIDE MFG. CO. 
1 ; 
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Plant superintendents are finding that the Gardner- 
Denver Two-Stage “V"’ Type ADR Compressor is 
a means towards real economy in compressed air 
production . . . because this small, compactly made 
machine is built especially for the widely varied 
jobs around the factory—for those many air needs 





that don't require the use of a large compressor. 
Designed for high efficiency, these smooth-run- 
ning, Timken-bearing-equipped compressors fea- 
ture special alloy cylinders, extra large fin-type 
intercoolers, controlled lubrication. 
Write us for more complete information. 


Since 1859 
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GARDNER-DENVER COMPANY, Quincy, Illinois 


GARDNER-DENVER 
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The ‘Goose Hangs High”’ 
for The Austin Company 
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In 1925 The Austin Company purchased 
their first Industrial Brownhoist crawler 
crane and nicknamed it the “Blue 
Goose”. Six more Industrial Brownhoists 
have been bought in the intervening 
years...all for “hanging high” steel in 
fast erection service. Among the latest 
of these Austin jobs is the large plant 
addition for the Lincoln Electric Co., 
shown at the left, where 1314 tons of 
steel were erected in four weeks. 












Industrial Brownhoist crawler cranes 
are “naturals” for erection service and 
all kinds of construction work. Combining 
speed with accuracy in spotting loads, 
unmatched flexibility in steering, inde- 
pendent clutches for each motion and, 
above all, the unfailing dependability 
which is so essential to profits, these 
cranes have been favorites among 
structural erectors for many years. 


Would you like to know what sav- 


ings an Industrial Brownhoist would 
effect on your material handling work? 






















ADEQUATE LIGHT 
ON THE JOB WITH N Gece 
















OTHER STANDARD QUAD UNITS 


(Catalog of complete line on request] 


QUAD RLM Reflectors 


are built to standard 
specifications tested and 
certified to give high light 
output. 


QUAD Duplex Dome 


Reflector illuminates up- 
per walls and ceilings with 
diffused light and delivers 
direct light downward. 








Danger lurks in anything less than adequate foot candle sp 
Book-Catalog gives you authoritative and complete illuminating data. carne 
a copy today. Use Quad units—avoid poor lighting that cuts down outpu 

pi ti strain and fatigue, forerunners of carelessness and ofttimes injury. 


Our Data- 
Send for 











UAD Glassteel Dif- 
see Easy Mainte- 
nance Safety Ty pe— 
speeds up production 
and decreases spoil- 

age. 





Send today for the Quad Data-Book-Catalog 
chock full of illuminating data, pocket size, 
invaluable. Free copy on request. 


26 S. PEORIA ST. 


QUADRANGLE MANUFACTURING CO. cHICAGO, ILL. 
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@ World-famous as an exponent 
of business efficiency, Interna- 
tional Business Machines Corpor- 
ation practices what it preaches. 
In 1919 the I. B. M. tabulating 
division was equipped with Lyon 
Steel Storage Equipment as an 
aid to production efficiency. 


Changing demands, new meth- 
ods and the wear and tear of 18 
years of steady use have never 
made necessary the replacement 
of a single section of this storage 
equipment. In 1935, when stock 
handling methods were com- 
pletely revised . . . to meet in- 
creasing production demands... 
I.B.M.executives were pleased at 
the ease and low cost with which 
sixteen year old Lyon equipment 
was adjusted to meet new condi- 


INTERNATIONAL 
BUSINESS 
MACHINE 

CORPORATION 
Stockroom 83 


tions. Equally impressive were 
the savings made possible be- 
cause uprights, shelves and di- 
viders of additional equipment 
required were completely inter- 
changeable with the units in- 
stalled in 1919. 

You, too, can secure substan- 
tial dividends on your invest- 
ment through savings in floor 
space, stock handling costs and 
elimination of delays in stock- 
room, toolroom and warehouse. 

x * * 

Lyon maintains experienced storage 
layout engineers and erection men in all 
principal cities. For immediate service 
consult the classified telephone directory 
in the nearest metropolitan center. Mail 
coupon for information on profitable stor- 
age or any of the equipment shown here. 


LYON METAL PRODUCTS, Incorpor- 
ated, 1201 River Street, Aurora, Illinois. 


Storage Shelving 






Tool Room 


Equipment Lockers 








Stock Handling 


Carts Folding Chairs 





Bar Racks 








Shelf Boxes 
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LYON METAL PRODUCTS, INCORPORATED 

1201 River Street, Aurora, Illinois. 

Please send information as checked. 

No obligation. ‘| 
0 Bulletin on Steel Shelving; 0 Tool Room 
Equipment; 0) Shop Boxes; 0) Stock Hand- { 
ling Carts; O Lockers; (J Bar Racks; (/Fold- g 
ing Chairs; 0 Send your Storage Equipment 
Engineer. | 
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CARTRIDGE’ TYPE 





““CD’? DUPLEX TYPE 


Two-piece outer race, deep 
grooves and steep contact 
angle give very large thrust 
capacity ineither direction 
within single row width. 


TO 

SIMPLER DESIGN 
AND BETTER 
PERFORMANCE . 


**9000’” SERIES 


Made to felt seal widths but 
provides larger grease capaei- 
ty, quicker starting, eliminat- 
ing seal wear and resistance 
and loss of power. 


As the years have passed, 
Industry has repeatedly had 
to conquer new frontiers. 
Changing economic condi- 
tions have called for better 
methods and better ma- 
chines, which have created 
many new and perplexing 
problems for the machine 
designer. And where the 
anti-friction bearing has 
been involved, NORMA- 
HOFFMANN—"‘trail blazers”’ “ 

in so many of the great ad- “CARTRIDGE” TYPE 
vances in bearing practice 100% greater grease capacity 
—has ever been ready to because of double TOW width; 
aid in the solution of these oa 
problems. 

Pictured here are NORMA-HOFFMANN’S most 
recent contributions to bearing design—four PRE- 
CISION BEARINGS developed and produced at 
Industry's call for bearings that could be applied 
more quickly and economically, or that would meet 
unusual conditions of space or speed. 


‘““LITRO CL” ULTRA- 
PRECISION SERIES 


Takes thrust in either direction, 
is equipped with phenol- 
impregnated linen composi- 
tion retainer, is capable of 
operating at 50,000 RPM. 


Write for the NORMA-HOFFMANN catalog, which describes 
108 distinct series of PRECISION BEARINGS embracing 
over 3,000 catalogued sizes. Let our engineers work with you. 


AVKMA-AVEFFMANN’ 


PREUSIVN BSEAKINGS 


BALL, ROLLER AND THRUST 





NORMA-HOFFMANN BEARINGS CORP'N. 


STAMFORD, CONNECTICUT. U.S.A. 








| 
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TO EXECUTIVES 


interested in Manufacturing 
Equipment and Processes 


THIS BOOK 


CONCERNS YOUR 
BUSINESS .., 





Let us send you a copy of this new book. It describes and pictures in 
considerable detail, the world’s largest international engineering fair — 
2,500 exhibitors; the latest in machinery, equipment, tools and pro- 
cesses for every industry, as well as many new materials; 5,000 ma- 
chines in actual operation; 20 gigantic halls; acres of outdoor displays. 


Whether you exhibit, buy or merely study, the Leipzig Trade Fairs can 
materially contribute to your profits. Simultaneously with the Great 
Engineering and Building Fair are held the General Merchandise Fairs, 
offering an opportunity to see the latest in both finished and semi-finished 
goods. A total of 8,500 exhibitors from 25 countries and 250,000 
buyers from 72 countries find these Fairs profitable. So will you. 


Write today — on your business letterhead — for a copy of our new 
Book, No. 87. There is no charge or obligation. Leipzig Trade Fair, Inc., 
10 East 40th Street, New York. 


READ WHAT AMERICAN 
EXECUTIVES AND EDITORS SAY: 


EXECUTIVE: ‘‘l have now made two yearly visits to this exhibition and 
consider it, in a few words, as being the most marvelous exhibition im- 
aginable ... well worth the time and expense for one to make the visit.”’ 


5 


EXECUTIVE: ‘| have always felt that actual demonstrations are among the 
most effective methods of selling. This fair to me offers a wonderful oppor- 
tunity for such demonstrations to a large group of prospective buyers.”’ 


EDITOR: ‘The Leipzig Technical Fair reflects good showmanship and in 
addition has the advantage of concentrating in one place what would 
ordinarily be a number of independent industrial shows. | can recom- 
mend it to anyone who is interested in the international phase of industrial 
development.” 


EDITOR: ‘‘| have checked my own impressions with those of other Amer- 
ican engineers who have been at the Fair at different times, and | am 
confident that the Technical Fair is one of the most important events of its 
kind in the world, if not the most impoftant.” 


EXECUTIVE: ‘‘It seems to me very important that American firms take ad- 
vantage of the opportunity offered by this Leipzig Fair in order to become 
better acquainted with what is being done abroad." 


THE GREAT ENGINEERING 
AND BUILDING FAIR 


MARCH 6TH TO 14TH 
A DIVISION OF THE 700-YEAR-OLD 


LEIPZIG TRADE FAIRS 
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PUT INDUSTRY’S MOST PRODUCTIVE LAMP 






te work for you! 


Where accuracy and speed must be combined light 
becomes a most important production “tool”. The time 
normally lost in the mere physical act of “seeing” due 
to improper light, and the eye fatigue which slows up 
production and multiplies errors must be banished. 
Cooper Hewitt light does this most effectively and has 
in ever-increasing numbers proved a boon to workers 
.and employers alike. » » » Now Cooper Hewitt lamps 
give 22% more light with no increase in current. They 





GENERAL @ ELECTRIC 


hang horizontally to provide the most efficient light 
distribution. Troublesome shadows are eliminated. 
Workmen can see detail anywhere and work without 
eye fatigue throughout the entire shift. » » » Put in- 
dustry’s most productive lamp to work for you. You'll 
find it a production “tool” that promotes profits from 
every man and every machine when engineered to fit 
the job. » » » General Electric Vapor Lamp Company, 
815 Adams Street, Hoboken, New Jersey. 





VAPOR LAMP COMPANY 
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The new [irrApour ¥ 


ELECTRIC HOIST 


CAPACITIES ONE-EIGHTH TO TWENTY TONS . X\ 



















= 
- 


























THE FJ NEW 


[Ft Apour 








iy 
O © 





OUTSTANDING FEATURES 
NEW ANTIFRICTION BEARING LIFTABOUT OPERATING 


“Balanced Drive’’ Heat-Treated Gearing WITH A SHEPARD NILES SINGLE I-BEAM CRANE 


Saxcoce. POs 


Antifriction Bearings Throughout 
Sealed Enclosures for All Vital Parts 


have made the new LiftAbout the most widely used electric 
hoist in American Industries. 


CRANE & HOIST CORP. 


WRITE FOR BULLETIN No. 126 364 Schuyler Avenue, MONTOUR FALLS, N. Y. 














F-M DIESEL CASE HISTORIES 


How “Dixie's Finest’ 
Brick and Tile Plant 
Sidestepped the 
Power cost Problem 


Power cost was never given a chance ter in Fairbanks-Morse Diesel Case 
to be a problem in the W. R. Taylor Histories. 

Brick & Tile Plant at Barth, Florida. Other chapters cover every type of 
While the plant was still in the blue- mill, mine, plant, and factory. But the 
print stage, careful consideration was most interesting one of all tells what 
given to the various forms of power. F-M Diesel power will do in your plant. 
Two Fairbanks-Morse Model 32 Diesels Write to Department 30, Fairbanks, 
were selected. Low maintenance and Morse & Co., 600 S. Michigan Avenue, 
operating cost of both of these Diesels Chicago, Ill. 34 branches at your service 
has written another money-saving chap- throughout the United States. 





7318-0A40.138 


NEW! 


When it's even too hot 
for a Hottentot, COm- 
FORTIZE with Fairbanks- 
Morse air conditioners. 
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SPRAY GUNS - MATERIAL 

CONTAINERS - REGULATORS 

SPRAY BOOTHS - EXHAUST FANS 

HOSE AND HOSE CONNECTIONS 

AIR COMPRESSORS - ACCESSORIES 
* 
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@ DeVilbiss offers industry a complete line of spray 
guns — 33 models — designed for the efficient application 
of all finishing materials. : 


Outstanding in the line is the DeVilbiss Type MBC Spray 
Gun, which is widely accepted by industry as the ideal spray 
gun for all general purposes. Thirty-two other DeVilbiss 
Spray Guns have solved special finishing problems in many 
different industries. 


And DeVilbiss goes even further. If you have an exceptional 
requirement which cannot be met by one of the standard 
spray guns, DeVilbiss engineers will design and build a spray 
gun to fill your special needs . . . The DeVilbiss Company, 
Toledo, Ohio. 











179% SAVED! 
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TURBINE PUMP 


Year after year, city water was 
costing a mid-western manu- 
facturer over $3000 annually. 
Then he learned that well water 
was available on his own prop- 
erty. Here’s what happened 
after he investigated and pur- 
chased a Deming Deep Well 
Turbine Pump. 
$3500.00 Cost of well and pump- 
ing system. 
175.00 Interest on investment 
at 55%. 
350.00 Depreciation and 
maintenance at 10%. 
873.25 Average annual cost 
of electricity. 

1398.25 AVERAGE ANNUAL 
COST OF WELL 
WATER. 

3193.71 Average annual cost of 

~~ City water. 

$1795.46 AVERAGE ANNUAL 

NET SAVINGS. 

While conditions vary in every 
plant, facts prove that Deming 
Deep Well Turbine Pumps merit 
your investigation on the basis 
of potential savings in your 
water costs. Write for Bulletin 
and complete details. 


THE DEMING CO. ¢ SALEM, OHIO 


DEMING 
PUMPS 





Sitting OnTop:“World 
vi: PANGBORN 


» DUST COLLECTING 
EQUIPMENT 


Pid ta "gy 
ANID PANGBORN 
now enjoy mental and physical fri 
from dust worries . . . are sitting on top 
_. of the world when it comes to reliable, 
bi economical and trouble-free DUST 
CONTROL ... because of Pangborn dust 
installations. 


} 
j 
i 
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Pangborn metal frame, cloth filter Dust 

Collectors are backed by more than thirty 
years’ specialized experi in collecting and salvaging 
destructive or valuable dusts. These collectors quickly and 
efficiently control dust at its source and convert it from 
harmful waste into profitable commercial by-products. 





It is quite possible that you have a dust problem . . . big 
or small. No motter what size, we can be of considerable 
service to you... pointing out short cuts in cost... steering 
you clear of “headaches”... relieving you of all uncer- 
tainty regarding dust nuisances. 


If you, too, would like to be sitting on top of the world as 
far as your Dust worries are concerned .. . COME TO 
PANGBORN. Worth writing about, isn’t it ? 


PANGBORN 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 
PANGBORN CORPORATION ... HAGERSTOWN, MARYLAND 











WITH DOUBLE BALL BEARING SWIVEL 


DARNELL 


CASTERS & WHEELS 


Darnell E-Z Roll Rubber Tread Wheels 
take the bumps out of floors, and busi- 
ness too, by “reducing the overhead 
that is underfoot.” 


Precfsion-made Darnell Products are 
“tops” in effecting economies in ma- 
terials handling. Built-in efficiency 
and durability make them. the choice 
of thrifty-wise purchasing agents. 
Write for the new 192 page Darnell 
Caster and Wheel Manual. You will 
find in this helpful book just the type 
of caster or wheel for your particular 
All Rubber Treads purpose 
Produced in 
Our Own Factory 


DARNELL CORPORATION, LTD. 
Box 4027-E, Sta. B, Long Beach, California 


36 N. Clinton Street, Chicago, Ill. 24 E. 22nd Street, New York, N. Y. 
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BOSTON WOVEN HOSE 
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REEL is the key 
word in practically all machine-tool oper- 
ations — because it definitely involves the 


elements of production and cost control. 


Therefore, a machine-tool motor must be 
sufficiently free from vibration to assure 
maximum precision — otherwise spoilage 


or production delays will result. . . . « 


cmt RY 
1806 Pine Street . 


FLEGAT 


Century Type SC Squirrel Cage Polyphase 
Induction Motors are designed to assure 
you all the benefits of precision... They are 
used as standard equipment on “‘standard- 
package’ grinders, sold by some of the most 


prominent manufacturers in the country. 


Specify Century Motors for your Machine- 


oe a ee ee 


| C COMPANY 
. St. Louis, Mo. 


Offices and Stock Points in Principal Cities 


SIZES UP TO 600 


Ce 


OTORS 


HORSE POWER 


JANUARY, 1938 
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High levels of illumination are produced economically in this machine shop with General Electric Type-H Mercury Lamps 


SEEING IS MADE EASIER... 
More Productive...With Mercury Light 


Higher levels of illumination at a 
lower cost per foot-candle are as- 
sured by these modern, efficient 
light sources. They are promot- 
ing more efficient and more 
economical production in all 
branches of industry. The higher 
levels of illumination make the 
mere physical act of ‘‘seeing”’ 
easier ... eye-strain is reduced... 
and more uniform high quality 
production is assured. 


Modern industry is buying 


GENERAL @ ELECTRIC 


General Electric Vapor Lamp Co. 
815 Adams Street, Hoboken, N. J. 
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light as a production “‘tool.”’ It is 
a sound approach to lighting be- 
cause light directly affects the 
efficiency of all men and ma- 
chines. Blended with incandes- 
cent light these mercury lamps 
produce illumination which sim- 
ulates and blends well with day- 
light. Get the full story about 
engineered lighting and what it 
can do for you. Complete details 
are available on request from 


either address. 


Incandescent Lamp Department 
Dept. 165, Nela Park, Cleveland, Ohio 





The 400-watt 
Mercury Lamp is 
60 to 140 per cent 
moreefficient than 
other available 
light sources. It 
burns vertically 
only, 








By combining Mercury 
and Incandescent Lamps 
in many conventional type 
luminaires a_ psychologi- 
cally cool, white light can 
be obtained. 











Order your auxiliary devices which 
were designed especially for this 
lamp from the General Electric 


Vapor Lamp Company. 
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EAGLE DREADNAUGHT 


For extreme speed and pressure conditions. 


EAGLE OUTLASTA 


For medium speed and pressure conditions. 


EAGLE DURABLE 


For low speed and pressure conditions. 
THE [omg EAGLE-PICHER LEAD COMPANY 
Ep CINCINNATI, OHIO 


THESE O 


BEARING 


METALS 


MEET MOST BEARING 
METAL REQUIREMENTS 


(sold through recognized iobbers) 


Avoid Costly Shutdowns by using scientifically 
formulated bearing metals. Eagle Bearing Metals are 
alloyed under carefully CONTROLLED SPECIFICATIONS. 
Casting temperatures are maintained exactly to secure 
the proper crystalline structure for long life. Eagle 
Bearing Metals contain no hard spots to cut and score 
the shaft. The use of only clean primary metals and the 
scientific control of the entire alloying process assure 
a uniformity in Eagle Bearing Metals which can only 
be attained by such means. 
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Gentlemen: 











it pays to 


Lifetime Shop Equipment 


“Hallowell” Steel Work B 

1368 combinations to re Ray ow 
gp agg a and Chairs— 
a_wide variety for every purpo 
Hallowell” Steel Viess Teamke-- 
there's a style to ft your need. 
Unbrako” Socket Screws. 

Hollow Set and Cap. 


Be sure your catal file i = 

Q 1 O 1 1 date. Mail the coupon. ae Pat'd ee 

STANDARD PRESSED STEEL Co. 

BRANCHES 

1 8 BOSTON 
DETROIT 
INDIANAPOLIS 
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We would like to h i “ 
pales on Sane pee ind aa literature on the “HALLOWELL” 


Work Benches “hai 
95/2 ee 
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Patents Pending 





JENKINTOWN, PENNA. BRANCHES 
CHICAGO 
BOX 546 ST. LouIs 


SAN FRANCISCO 
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WARMS EVERY 
SPOT IN THE 


UT! 


The 

All-Direction puma 
Floodlight 

Heater 


Is the last word in 
modern large area 
heating —a 

Slowly revolving 
discharge projects 
uniformly and comfort- 
ably warmed air to 
EVERY 

part of the 

working area 





WRITE FOR 
LATEST 
BULLETIN 


L. J. Wing Mfg. Co. 


162 West 14th Street, 
New York, N. Y. 
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WING Lshiright 


REVOLVING DISCHARGE 
UNIT HEATER 
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OUR orders for Brushes can now be fill- 

ed on a 24-hour “back-the-same-day” 
basis. Complete stocks are maintained at the 
factory, and at'75centrally located warehouses 
of the Pittsburgh Plate Glass Company. 


There are Gold Stripe 
Brushes for all types of paint 
jobs, and a full line of indus- 
trial brushes: floor sweeps, 
mill dusters, wire scratch 
and casting brushes. 

Write today for free illus- 
trated catolog. State wheth- 
er interested in brushes for 
maintenance or production. 





Gold Stripe 
BRUSHES 


PITTSBURGH 
PLATE GLASS COMPANY 


BRUSH DIVISION - BALTIMORE, MD. 


BRISTLE, WIRE AND TAMPICO BRUSHES FOR EVERY INDUSTRIAL NEED 
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'X-RAYING’” THE GOODNESS OF DESIGN 


Before the design of a valve body is approved, 
the photo-elastic test pictured above is made 
ona plastic model in order to determine visu- 
ally and accurately where and how stresses 
will make themselves felt all the way through 
the valve. Crane engineers don’t merely hope 
that Crane valves will stand up—they know 
they will. 


IS THE METAL RIGHT? 


Before any metal can be accepted for use in 
Crane valves, it must be approved by the metal- 
lurgical laboratory. Test samples from every 
shipment of raw material as received, are sub- 
jected to precise metallurgical scrutiny. Thus 
Crane goodness is assured from the outset— 
and at every step in their manufacture, the 
quality of Crane valves is guarded by the lab- 


CRANE 


CRANE CO., GENERAL OFFICES: 
836 SO. MICHIGAN AVENUE, CHICAGO 
FITTINGS + PIPE 

HEATING + PUMPS 


VALVES - 
PLUMBING 


’ NATION-WIDE SERVICE THROUGH 


—and that goes for 


CRANE VALVES 


for Industrial Service 


A good-looking surface is mighty 
tempting to the eye—but it’s the good- 
ness inside that proves the quality, 
whether you’re talking of apples or 
valves; and the “inside” story of Crane 
valves is one of uncommon quality all 
the way through. Crane makes sure of 
that quality by careful engineering, by 


“EYES THAT CAN'T BE FOOLED” 


Dimensions at Crane are checked on every valve. 
Here, for instance, the taper of a wedge gate is 
checked for the accuracy that will mean sure fit 
and long life when the valve gets into service. The 
average Crane valve passes over 40 inspections 
and tests to make sure that its goodness is uni- 
form throughout. 





THE GREATEST LABORATORY OF ALL 


For three generations of actual serv- 
ice, Crane valves have been proving 
that they are good all the way through 
in millions of locations. Only Crane 
has so vast an accumulated experience 
in producing valves of known quality, 
of predictable performance in service. 


134 BRANCHES AND MORE THAN 500 


direct laboratory control of raw mate- 
rial selection, by modern production 
technique, and by the most complete 
and exacting system of checks and tests 
used in the industry. Use Crane valves 
and learn how these assurances of 
quality are proved in length of efficient, 
dependable service for you. 


If you want uncommon quality in 
valves of common use, look in the 
Crane No. 52 Catalog. In its 764 
pages there are 38,000 piping 
items. Quick delivery is assured 
from a nearby stock. You will find 
Crane service, like Crane prod- 
ucts, good all the way through. 


WHOLESALERS 


























MERCURY “HUSKIE” 





A versatile 4 wheel tractor capable of 
handling heavy loads and adapted to 
work indoors or out. 


MERCURY “BANTY" 


The smallest 3 wheel gas tractor built. 
with ample power and speed for indus- 
trial hauling. 








P... your operations against costly 
interruptions in intra-plant haulage 
during the approaching winter 
months. The “Huskie” and “Banty,” 
both rugged, powerful and compact 
industrial tractors, are now available 
with plow attachments which facili- 
tates the quick, efficient removal of 
the heaviest snow falls. Runways and 
sidewalks cleared, the plow attach. 
ment is easily removed and the tractor 
put back to routine haulage service, 
Now is the time to make preparations 
for the winter months Complete speci- 
fications on the ‘‘Huskie”’ and 
“Banty” and snow plows will be mailed 
upon request, 

Mercury Manufacturing 


Company 
4110 South Halsted Street - Chicago 








Holding your own as a business executive— 


clarified and made easier 
by these books 


HERE is nothing sadder than the cases of star performers in 

production, in sales, accounting, or other departments of busi- 
ness practice, who fail to take hold when faced with executive 
duties and opportunities. The problems of analyzing, deciding, 
planning, and administering involve broad fundamentals that, 
consciously or otherwise, the successful executive uses every day. 
And to provide a comprehensive, adequate treatment of these 
principles, is the purpose of this library. 


THE BUSINESS EXECUTIVES’ LIBRARY 


ERE is a set of books that deals only with the principles and techniques 

peculiar to the successful handling of executive problems in any line of 
business. Here are books that you can use to clarify your conceptions, and 
make more effective your handling, of the problems of thinking, planning and 
directing—in short, to get a real grasp on the reins of successful executive 
leadership. 


10 days’ free examination; small monthly payments 


See how the books fit your own individual case. They will be sent on receipt of the 
coupon below. If, after looking them over, you decide to keep them, remit in monthly 
installments while you use the books—paying, in all, actually less than you would if 
the books were purchased individually and without the installment payment privilege. 


SSSSSSSSSSSRSSSSSSSSSSSSSRRSSSSSSSSSSSSSESSSSERSSESSSRERSRRRESESSeeeseeeeeeseee 
McGRAW-HILL BOOK COMPANY, INC, 

330 West 42d Street, New York, N. Y. 

Send me the Business Executives’ Library, 7 volumes, postpaid, for 10 days’ free 


examination. Within 10 days of receipt I will send $1.50, and $2.00 monthly until 
$17.50 is paid, or return the books postpaid. 


Ee TE) ToT eT ee ee ee EE LEP EE ERT CEP TE PTET ETE UTES CET Pree 
DE ncidnieS > dean he bes nes aun obe ae een oO PCr ETT Ie Peer eer 
OD. was an enaenebande chu ben aieiowad SE vais Sos pies bin & eS wee bam sien Fac. 1- 38 


(Books sent on approval in U. S. and Canada only.) 
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7 volumes, 54 x 8, 2013 pages 
illustrated 


These books give you the seven fundamental 
principles upon Which executive success depends: 
1. Know yourself and how to lead others. 2. 
Know your own business and business generally. 
3. Know how to organize and manage your own 
department or an entire organization. 4. Know 
how to budget and forecast and plan for the 
future. 5. Know finances and how to make full 
use of your bank. 6. Know how to talk convinc- 
ingly—hew to sell your ideas and influence 
others. 7. Know how to think—how to analyze 
problems and arrive at correct solutions. Step by 
step this Library takes up these basic principles 
and shows how they may be mastered and applied. 


Subjects covered in the library 


In these books you will find clear statements on 
the fundamentals of business organization—good 
management, without friction, lost motion or 
inefficiency—selection and training of men— 
economics in business—curtailing overhead with- 
eut loss of efficiency—maintaining self-confi- 
dence—raising organization morale, and a host 
of other subjects that are vital to you today. 
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couple : 
electrician. 


@Nofuze breakers speed production and reduce costs and provide abso- 
lute SAFETY. 

Workmen are SAFE. Nofuze Breakers are totally enclosed. They never 
need be opened. There’s nothing to renew or replace. 

MACHINES and CIRCUITS are SAFE. Nofuze Breakers are tamper- 
proof. They can’t be bridged or blocked. They’re trip-free, too. They 
can’t be held closed against an overload. 

SAVINGS from their GREATER SAFETY frequently more than 
repay their cost in a few weeks. Time lost by men and machines when 
temporary overloads stop production are completely eliminated. Anyone 


can quickly and safely restore service. : 

Investigate. You may be paying more than the cost of Nofuze Breakers mises T H | S S H OP KEEP S 

through time lost in fuse replacement. Call your nearest: %, 41) 
WESTINGHOUSE OFFICE ELECTRICAL WHOLESALER ahd W | T H 
INDUSTRIAL AGENT MOTOR DEALER $ 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. NOFUZE CIRCUIT BREAKERS 


J 20307 


@Every motor circuit in this large rail- 
road shop is now protected by Nofuze 


* Circuit Breakers. Savings on cost of 

' replacement fuses alone total more 

Gly) S Ih OU. Se than $400 per year. Costly delays of 
men and machines are eliminated—they 


need never stand idle while a blown fuse 


NOLIUTE “NF-1ION” CIRCUIT RREFAKFERS : is replaced. 
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YOUR FLOORS 


Here’s budget relief for business men who wonder how they 
can afford clean floors . . . or else how they can cut down a 
top-heavy floor maintenance cost. Finnell-cleaned floors are an 
economy, not an expense! That's literally true. If you spend any 
money at all on your floors (as of course you do), Finnell 
machines and materials will give you cleaner scrubbed floors, 
more durably polished floors, altogether better and longer 
preserved floors—and almost certainly reduce the man hours 
of labor needed. They have done this for hundreds of firms, institu- 
tions and plants. Don’t take our word for it. Let us refer you 
to users. Better still, let us make a survey of your floors, 
showing present condition, what may be attained, and how much 
may be saved. After which, the Finnell will prove its proposition 
on your own floors. No charge or obligation for survey or 
demonstration. Phone nearest Finnell office (see your telephone 
book) or address FINNELL SYSTEM, Inc., 2501 East Street, Elkhart, 
Indiana. 


FINNELL 
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Somewhere in this broad line of modern, 
highly-efficient Turbine, Centrifugal and 
Reciprocating Pumps is exactly the equip- 
ment you need, no matter what your 
pumping problem. American-Marsh en- 
gineers can help you get results with 
UTMOST economy. We have done it 

a thousand times before) Write us for 
bulletins, 


AMERICAN-MARSH PUMPS, INC. 


Centrifugal, Turbine, Steam, and Power Pumps 


BATTLE CREEK ... . MICHIGAN 



























SPRING WASHERS 


Spring washers and lock washers of every type and size, includ- 
ing the well-known Hipower and Kantlink types. There are 
thousands of more places where spring washers would improve 
the value of any product where bolts, nuts, cap or machine 


screws are used. 


STEEL BARREL CLOSURES 


Forged and machined fittings for steel barrels, drums, tanks and 
metal packages, including plugs, rings and flanges. Very rugged 
for use in transportation of alcohol, turpentine, oils and other 
expensive liquids. 





STEEL ROD ENDS 


Drop forgings including steel rod ends of the adjustable yoke, 
plain yoke, and eye types. These articles in standard sizes and 


threads afford tremendous savings over special designs. 


CONTAINER HANDLES 
riveted or attached by a strap to lic flat when not in use. Rug- 
ged and most satisfactory for hard usage. om 


Forged steel handles for heavy containers—can be rigidly welded, 

.) @, Spring retaining rings of special heat-treated spring steel are 
carried in many stock sizes—both open and closed types. Use of 

a spring retaining ring is an excellent manner of creating a 

shoulder on a shaft. 


RHEOSTATS—RESISTORS—LOAD 
BOXES AND SPECIAL APPARATUS 


Our electrical division—Hardwick, Hindle, Inc.—makes as fine 
electrical resistance products, fixed and variable, as can be devised. 


Osher products include windows for buses and 
railway cars, railway car window curtains, 
curtain rollers and fixtures, sash locks and lifts. 

THE NATIONAL LOCK WASHER COMPANY 

NEWARK, N. J.—EXPORT DIV., 15 E. 26 ST., N. Y. C. 
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AND YOU endanger your products with- 
out accurate regulation of liquid level 
... Ask Taylor Engineers how to do it 
most efficiently in your plant. 


r IS REPORTED that King Canute tried to 
control liquid level by command. But he 
got his feet wet. Industries for years did it 
manually—and often experienced trouble 
with product uniformity and quality. Today 
Taylor does it for many plants—automati- 
cally, precisely, economically. 

Whatever the liquid level requirements in 
your plant, there is a Taylor System of Con- 
trol to meet them. Taylor Systems cover all 
control ranges. The line includes differential 
pressure, static pressure and float type con- 
trollers. The famous Taylor Fulscope is used 
with all three types; the same quality of con- 
trol is obtainable with all. The ‘Universal 
Sensitivity Adjuster,” an exclusive Taylor 


‘ 


Tring Eanate cot wis FEET WET... 


feature, permits you to fit a Taylor Liquid 
Level Controller into the operating charac- 
teristics of any process and cope with any 
changing conditions. 

Let Taylor Engineers survey your plant 
and help you decide where Taylor Liquid 
Level Control will mean even more efficient 
operation. For this service and for the new 
60-page Catalog 70J, which describes Taylor 
Liquid Level and Flow Instruments, see a 
Taylor representative, or write Taylor Instru- 
ment Companies, Rochester, N. Y. Plant also 
in Toronto, Canada. Manufacturers in Great 
Britain—Short & Mason, Ltd., London, Eng. 





Indicating J Recording + Controlling 


TEMPERATURE, PRESSURE, FLOW and 
LEVEL INSTRUMENTS 














Liquid Level 
Recorder 





JANUARY, 1938 





External-float Type 
Liquid Level Controller 





Iinternal-float Type 
Liquid Level Controller 





indicating 
Liquid Level 
Controller 





Recording Liquid 
Level Controller 


Time Schedule, Li- 
quid Level Controller 















A GREAT NEW IND USTRY 


GETS OFF ON THE Ricar FOOT 





HE ait-conditioning indus- 
im has been a fertile field 
for misunderstandings and 
claims of unfair practice. Al- 
most any device for humidify- 
ing a room or setting air in 
motion has at some time or 
other been labeled ‘‘air-condi- 
tioning.’’ So many conflicting 
complaints had been presented 
to the National Better Business 
Bureau that it shouldered the 
job of organizing opinions and 
information from trade and sci- 
entific sources concerning the 
use of the term ‘‘air-con- 
tioning.”’ 

Architects, manufacturers, 
ventilating engineers and 
others collaborated and agreed 
in the view that air-conditioning 
“does have a definite scientific 
meaning and cannot be used 





loosely in advertising. In No- 
vember 1935, the Bureau’s bul- 
letin, defining the term and 
recommending minimum re- 
quirements, received wide 
publicity. Since then the Bu- 
reau has been successful in many 
cases in gaining the coopera- 
tion of appliance manufacturers 
concerning the observance of 


these recommendations. 
Recently the air-condition- 
ing industry has made use of 
the Bureau's definition, in con- 
junction with those of United 
States government depart- 
ments, and beyond doubt the 
Bureau's initiative helped to 
stabilize the term aér-condition- 


ing for both trade and public. 


This is the type of service the Bureau is uniquely equipped to perform in 
any specific field of business. Not always is it called in while an in- 
dustry is still young. Not always is the issue as clean-cut as in this 
instance. But almost invariably the parties to a controversy in business 
ethics or unfair practice are afterwards glad they availed themselves of 
the Bureau's experience and background. The Bureau usually smooths 
matters out without publicity or prosecution. It is a non-profit organiza- 
tion and its services are available to members and non-members alike, 
but its support comes from members’ contributions. Without obligation, 
write for Booklet ‘‘How to Use the National Better Business Bureau.”’ 


Use coupon for your convenience. 








NATIONAL BETTER BUSINESS BUREAU, Inc 


405 Lexington Avenue, New York City 


Please send me a copy of ‘How to Use the National Better Business Bureau.”’ 
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Cut open view of the rugged front end construction. Front 
wheels equipped with over-capacity roller bearings mounted 
on axle of high carbon chrome manganese steel. Axle Key 
eliminates wear—hardened steel thrust washers on either 
side of wheels assure maximum life. ONE OF THE 


Hundred Horsepower Hands ‘ REASONS YALE TRUCKS LAST A LIFETIME! 


@ Only one pair of hands; but placed on the handle of a YALE 
Hand Lift Truck—they match the power of a hundred horses! 


You can’t wring profits from today’s highly competitive markets with 
haphazard methods. It takes high-geared efficiency at low-geared 
cost to put the black ink in your ledgers ... the kind of efficiency 
that a YALE Hand Lift Truck and Skid Platform System throughout 
your plant will give! 





Sturdy ... Saving ... Safe ... Yale Trucks carry the burdens of 
American industry. Step into almost any successful plant* and you'll 
find them economically going about their business of Lifting .. . 
Hauling ... Storing! Powerful profit makers—that’s what they are! 
Made in all sizes—Single and Multi-Stroke models—types and 
capacities of 1,000 to 20,000 lbs.—there’s a YALE Truck to fit your 
every need. Designed and built by YALE engineers to give lasting 
economical service, you'll find them the answer to your materials 


handling problems. 


Let a YALE representative show you how you, too, can give your 
workmen Hundred Horsepower Hands. 

The famous Yale “Red Streak” 
—Single Stroke Hand Lift Truck — 


“WE'LL BE GLAD TO SEND YOU NAMES OF INDUSTRIAL LEADERS EVERY- 
3500 lbs. Capacity. 


WHERE WHO ARE SAVING TIME AND MONEY THE YALE TRUCK WAY 








THE YALE & TOWNE MANUFACTURING COMPANY, 


PHILADELPHIA DIVISION, PHILADELPHIA, PA. 
IN CANADA: ST. CATHARINES, ONT. 
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MAKE YOUR TABLE - 
TALK WIN YOU 
FURTHER 
INVITATIONS 


DO YOUR 
BUSINESS ASSOCIATES 


THINK OF YOU 
AS A GOOD TALKER ? 















A HAVE YOU 
A GOOD LINE ? 





A: > 
“I say without hesitation, Ps 
this is the best book on | + OF 
conversation ever writ- 4" HE ant ¢ 
ten.”” — Avsert Epwarp |q.,, I ppsitie’® 
WiccaM conve ‘ 

oe 0 AP o” 
“Will help all who wish | Oe  gagh 
to be able to carry on an 
interesting conversation.” 
—Liberty : 
 _ 

















How to acquire the ability 
to talk— __ readily 
entertainingly 
convincingly 


Are people won over to 
you when you talk? They 
will be if you understand 
and apply the technique 
* of conversation. This book 
is a brass-tack analysis of 
talk today—its principles— 
its techniques. It is a fascinating, practical 
discussion of simple exercises which will im- 
prove everyday conversation. 





How would you 
work out these problems? 


—How would vou keep up the interest of a 
group for fifteen minutes in a topic se- 
lected by you? (See page 28) 

—How would you discover a special inter- 
est of a person you have met for the first 
time? (See page 74) 

—What steps would you take in a talk 
with just one other person to insure his 
wanting to talk with you again? (See 
page 111) 

—How would you start, keep moving, and 
control the conversation at a dinner 
party of six? (See page 149) 


10 days’ Examination 


Send this Coupon 







DO YOU HAVE TO TALK 


ABOUT THE - 
WEATHER ? 


greater will be your success. 


DOES YOUR BOSS 
DRUM ON THE TABLE 

WHEN YOU TALK 

IN MEETINGS ? th 


, - 


a 








How's YouR 
COMEBACK ? 











CAN YOU SAY IT 


WITH GRACE * 
AS WELL AS : 
TO GRACE ? K 









How often do you gain heart-felt approval of what you say? How effective is your 
everyday conversation? Are people won over to you when you talk? 


Because relations with people are so large a part of your daily life, in business and 
social activities, the ability to talk is your most important asset in keeping these rela- 
tions smooth and in winning people over to your ideas. And the better you talk, the 


Milton Wright’s 


THE A 


RT OF 


CONVERSATION 


And How to Apply Its Technique 


Already in its fourth 


I; you would win an argument or win 
a wife, cultivate a friend or humble an 
enemy, get information or give it, ask a 
favor or deny one, land a job, sell a 
bill of goods, be elected to office—if you 
would accomplish anything, at work or 
at play, where you are in the presence 
of other human beings, then you must 
talk. 


So that you may learn how to talk to 
the best advantage in any situation, 
Milton Wright has written this book. 
He shows you—not merely tells you, 
but shows you—how to start a con- 
versation, how to keep it going, how 
to direct it the way you want it to go, 


TRY WRIGHT’S METHODS 


Check the list of conversational offenses 


big printing—$2.50 


how to make precisely the impression 
you want to make and get exactly the 
result you want. He analyzes repartee 
and shows you how to develop facility 
in using it. He takes actual conversa- 
tions apart and shows you what makes 
them tick. 


Mr. Wright’s book is firmly grounded 
in psychology and is written in his 
easy-to-read style. You can’t help set- 
ting yourself in the places of the peo- 
ple who do the talking, and when you've 
laid down the book, you want to go 
out and practice on your friends. It’s 
a fascinating book—interesting, prac- 
tical, and really helpful. 


FREE 


on page 320; see how plainly Wright 


shows how to overcome these faults. You can make this test, read Wright’s book, 
put his method right into practice, without obligation, simply by mailing the coupon. 
Take this practical way to see just what the book offers you. Mail the coupon today. 


SSSSSSSRSSSSSHRSKSHHSSSHAHASHSRHSEKSSSARSSKESHHSHEHASEBASseeeeseseeeeeeeeesy, 


= 
8 s 
s McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y¥. C. : 
s Send me Wright’s The Art of Conversation for 10 days’ examination on approval. 5 
: In 10 days I will send $2.50, plus few cents postage, or return book postpaid. §& 
. (Postage paid on orders accompanied by remittance.) ~ 
s s 
E MMMINE, way sconnicuabesabrosscsub ears wearer nine ass sisulesee seet se scuh asus seeeRanaeenc 4 
= H 
: PIRDUBES «5 0b2sccsvanpenssewasbosancs caxek POSTION 6 65 608 h8555 5 5 dKERECS EO RER RRO . 
e s 
iS PNG Dies. 5. skes sco. Ss eceesces ene COMPAR oi. 25565500 0s Sense eneeeeneees : 
: (Books sent on approval in U. S. and Canada only.) F.Fac.-1-38 8 
m s 
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NDUSTRY’S SWITCHERS 








30-Ton Direct Drive Plymouth Butane Locomotive owned by 


Pittsburgh Plate Glass Co., Crystal City, Mo. 













@ Since June 1935, when Acme Steel Company, Chicago, replaced TWO steam Locomo- 
tives with ONE Plymouth Butane-Propane Locomotive, the Pittsburgh Plate Glass Company, 
The Joplin-Pittsburgh Railroad Company, the LaSalle & Bureau County Railroad Com- 
pany and the Winona Railroad Company followed suit, because the Plymouth Butane-Pro- 
pane Locomotive offers . . . 


1. Low first cost. No more than a gasoline unit. 

2. Lowest maintenance cost of any internal combustion locomotive. 

3. Use of INDUSTRIAL FUEL, usually cheaper than diesel fuel, and 
not attractive for tax purposes. 

4. Remarkable performance. 


Since Plymouth shipped the first Butane-Propane Locomotive in June 1935, Plymouth 
has delivered a total of 309 tons of Butane and Propane switchers. 





FOR BULLETINS © WRITE PLYMOUTH LOCOMOTIVE WORKS (Div. The Fate-Root-Heath Co.) PLYMOUTH, OHIO 


s deoyee wit PLY MOUTH 


GASOLINE ¢ DIESEL e ELECTRIC ¢ BUTANE ¢ PROPANE 


LOCOMOTIVES 





“One-piece” thermal systems promote lasting accuracy in 





RECORDING 
THERMOMETERS 


Vibration, shock or overrange temperatures cannot 
cause loss of accuracy in the modern mono-therm 
system. A permanently-sealed actuating unit is as- 
sured by a scientifically-controlled method of con- 
struction which makes the entire system an integral 
piece of metal. 

Every detail of design and construction emphasizes 
the accuracy and response of the mono-therm system. 
Friction and inertia are practically eliminated by the 
light—yet strong—moving parts. Permanent align- 
ment is assured by sturdy fixed parts. Lost motion is 
banished. 

Foxboro mono-therm construction is standard for 


thermometers of the vapor-pressure, gas-filled and 
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of mono-therm thermometers. Fox- 


" Ne | The unit thermal system—"heart” 


boro makes it one, permanently- 


sealed, integral piece of metal. 


liquid-filled types. Each mono-therm unit is certified 
by Foxboro—your guarantee of thermometer perform- 
ance of unequalled life... accuracy ... and response. 
Write for the new Bulletin No. 198-1. The Foxboro 
Company, 94 Neponset Avenue, Foxboro, Massachu- 
setts, U. S. A. Branch offices in 25 Principal Cities. 





REG. U.S, PAT. OFF, 


THERMOMETERS 


FACTORY MANAGEMENT and MAINTENANCE 





FACTORY MANAGEMENT 
AND MAINTENANCE 


Bquipment—Material—Supplies 


SERVICE SECTION 


For Plant—Mill—Factory 





ONE 
INEXPENSIVE 
MODERN 
DEVICE « «eo 


installed at a crucial spot can 
frequently remove the “bugs” 
from an entire process. 


It’s the faster and surer electrical 
and mechanical “helps” and “‘haz- 
ard removers” that reduce costs 


and save company money. 


One product advertised on this 
page may be the answer to your 
problem ... a real money-saver 


for your company. 


To be informed—and reminded— 
on modern aids to efficient and 
economical plant operation, check 
“Service Section” Advertising reg- 


ularly . . . every issue. 


For additional information write 


Departmental Advertising Staff 


FACTORY MANAGEMENT 
and MAINTENANCE 


330 West 42d St., New York City 











ELECTRIC VALVES 







fey Thousands in 
“em use, minimum 


servicing. 
THERMOSTAT 
TIME for full 


SWITCH 


oF ELECTRIC 


AAT VALVE MFG. 
FLOA CO., Inc. 
SWITCH 

64 Murray St. 
New York, N.Y. 











n (q 
Skid Boxes @ Box Trucks 
: Shipping Boxes 
G. B. LEWIS CO., Dept. X, Watertown, Wis. 











“TAKE THE RAP" 


Very light but amazingly rugged! 50MM _ lens 
allow for wide vision range. Special ventilating 
device prevents fogging, Eye frames specially 
designed—do not bind. 

Write for Circulars and Prices 


CHICAGO EYE SHIELD CO. 
2331 Warren Blvd. Chicago, III. 





New FEDERAL No. 30 HORN 


With Directional Projector 


Used in various dept’s. 
In large plants. 
yards. Sound 
projected in 
different direc- 
tions for call- 
ing busy peo- 
ple. Voltage 6 
to 250 A. C. 
only—Type 40 
for D. C. Rug- 
ged in construction—Built for a life- 
time. Used in shops and plants every- 
where. 


© New FEDERAL No. 30-A 


With Grille Front 
Same as No. 30 
except for. grille 
front. Diaphragm 
is of special steel. 
Inquire about New 
Industrial Bulletin 
No. 57 Today. 
FEDERAL ELECTRIC 

COMPANY 

8716 So. State St. 

Chicago, Illinois 













































TOTE PANS 


(20” x 12” x 62”) 

NESTING TYPE—I6 ga. Stel While 
They 
Last! 

Lots of 50 

$1.00 each 


Lots of 100 and 200 less 3% 
—300 up less 5% 








Strong Handles with Drag Holes 


J. L. LUCAS & SON, INC. 
BRIDGEPORT, CONN. 




















- everlasting «+ 
FLEXIBLE 
COUPLINGS 


APPEALS TO 
REASON 


The rigid jaws do the J 
f iy = chore, The flexible cush- 
——— ion gets the stresses. 
Patented Send us bore (3/16” to 
2%”) r.p.m. and h.p. for 
Type IA FREE SAMPLE. 


LOVEJOY FLEXIBLE COUPLING CO. 
4963 W. Lake St. 


SPROCKETS 


45,000 in stock for 
block, roller and 
silent chains. 





Special sprockets are made for your 
requirements. 
Speed Reducers. Lathe Drives 
Write for New Catalog 


CULLMAN WHEEL- COMPANY 


1325 Altgeld St., Chicago 
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Research Accounting 





INDUSTRIAL CONSULTANTS 


Costs Management Inspections 
Motion Studies 
Expert Advice on All Industrial Problems 














OLIVER FIELD ALLEN H. T. HEATH 


Licensed Professional Engineer, New York State 
. Ae. R AE. 


METHODS ENGINEERING 


sey 8 ergs — gg og eg Industrial Relations Counsel COUNCIL, INC. 
Consulting Engineer Your Problems of Industrial Relations Analyzed, MOTION AND TIMB STUDY INDUSTRIAL MANAGEMENT 
Diesel Engines, International Engineering Liaison. pnt Servicel as Meskea INSTRUCTION CONSULTATIONS 
Gas and Oil Engine Power Applications. TRAINING INSTALLATIONS 
Regular Foreign Correspondents ¢ 710 City National Building ‘ 
117 Liberty Street, New York City pee Wood and Franklin Streets, Station 21 
Cable Address: OFALL-New York nsing, Mich. Pittsburgh, Pa. 








CALIBRON PRODUCTS, Inc. 
papier eon The Trend Toward 


Mechanical and Electrical Engineering 


“GUARANTEED RESEARCH” Economy— 


Special Apparatus Developed and Built 

to order , 
The service of the consulting engineer is 
a real economy. With his knowledge of 
organization and production problems and 


THE EMERSON ENGINEERS his wide and varied experience, he can 


50 Ratheidier Pane 11 So. LaSalle St. usually reveal the points of waste and 
New York Chicago inefficiency that are costing you money 


d su $ 
INDUSTRIAL ADMINISTRATION AND oo gest inexpensive means for their 
MANAGEMENT COUNSELORS ee 


(Since 1899) 




















ALLAN H. MOGENSEN 


Industrial Consultant 


330 W. 42nd Street 
NEW YORK CITY 








JOHN W. POOLE 


Petroleum Chemist 


Specializing in the use, manufacture and 
regeneration of lubricants. 


369 Lexington Ave., New York, N. Y. 

















— gee 


Srarcuicnt SECTION 


EMPLOYMENT : BusINESS : OPPORTUNITIES : 


15 cents a word, minimum $3.00 an insertion. Boz Numbers in care of our New York, Chicago or 
(See | on Bos Numbers) i wanes —— count 10 words additional 
Positions wanted (full or part-time salaried em- 


EQUIPMENT — USED or RESALE 
DISPLAYED—RATE PER INCH: 


OEE scien sees ee ooo 0 $8.00 
Dine Se SS Sine skseaweracans 7.80 an inch 
RN FRE: 35.0050 ki6esessens - 7.60 an inch 


An advertising inch is measured’ vertically on one 





ployment only), % the sbove rates. Discount of 10% if full payment is made in ad- column, 3 columns—30 inches—to a page. Con- 
vance for four consecutive insertions of undis- tract rates upon request. 
Proposals, 40 cents a line an insertion. Played ads (not including proposals). F.M.M. 
Copy for new advertisements must be received by January 19th for the February issue 
POSITIONS VACANT POSITIONS WANTED POSITIONS WANTED 








WE WOULD LIKE to hear from men not over | PERSONNEL DIRECTOR — Seasoned execu- 
thirty years of age who are electrical, tive. Mechanical engineer experienced all 
mechanical or mining engineering graduates, | phases metal goods manufacturing; employ- 
and men who have had a good trade-school | ment; safety engineering; foreman training: 
training. These men are wanted for the elec- | insurance; hospitalization; welfare; athletics. 
trical and mechanical maintenance department | py-452, Factory Management and Mainte- 
of an Eastern bituminous coal mining com- | nance, 330 West 42nd St., New York City. 
pany. P-454, Factory Management and Main- 
tenance, 520 No. Michigan Ave., Chicago, IIl. 








(POSITION VACANT) WANTED 
; 5-40, to as- Thirty to thirty-five years of age. Engineering 
rece go ogy 2 to Rel of college graduate. Must have had practical ex- 
industrial plant worth $4,000,000, in- perience in running plants, manufacturing stamp- 
cluding buildings, and building con- ings, parts, furniture or refrigerators. Must be 
tractors, heat, light, power, general well grounded in modern management methods. 
factory equipment and repairs. Those Unusual personality arid leadership essential. Some 
not having this experience need not sales experience desirable. Only executives re- 
apply. Established, progressive com- ceiving over $5,000 need apply. 
pany of highest rating. Salary open. 
Reply in detail, giving age, educa- UNUSUAL OPPORTUNITY 
tion, experience and religion in first 
letter. Attach photograph not to be Send details of education, experience, and salary 
returned. received, together with references and photograph 
P-449, Factory Management and to Box 
Maintenance P-450, Factory Management and Maintenance 
330 W. 42d St., New York City 520 No. Michigan Ave., Chicago, IL 

















INDUSTRIAL ENGINEERING GRADUATE, 

25, three years’ experience; time study, costs, 
production control. PW-448, Factory Manage- 
ment and Maintenance, 330 West 42nd Street, 
New York City. 





FACTORY EXECUTIVE. Superintendent, pro- 

duction manager. Age 38. 100-1000 em- 
ployees. Planning, methods, time study, piece 
work; cost reduction, labor and material; in- 
ventory control, cost estimates, skilled labor 
relations, design, development new products. 
Steam, electric, vacuum, hydraulic equipment. 
Bakelite molding. Machine shop, engineering, 
purchasing. Complete management. Will con- 
sider short term industrial survey. PW-451, 
Factory Management and Maintenance, 330 
West 42nd Street, New York City. 





(Continued on the opposite page) 





EXECUTIVES AND 
TECHNICAL MEN 


Contact selected employers in any terri- 
tories through our confidential and effec- 
tive methods. Established 22 years. Write. 


THE NATIONAL BUSINESS BOURSE 
20 W. Jackson Blvd., Chicago 
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SEARCHLIGHT SECTION m 
SALARIED POSITIO POSITIONS WANTED 
$2,500 +0 $25,000. ||"aaaenee™ seme || NEW YORK CITY 


ro oan plants in middle west, headquar- 


This thoroughly organized advertising service ters Chicago. Have also sold diesel engines, 
of 28 years’ recogniz tan air compressors and allied tools and equip- 
— guized standing and reputation ment. Some drafting experience. Immediately 





























carries 0) limi t 
ef the ue Gas, Eee Po ogee available. PW-453, Factory Management and 
Guidestesh © eek dias pesenal reeutre- Maintenance, 520 No. Michigan Ave., Chicago, 
_ Illinois. IMPROVED AND UNIMPROVED 
ts. Several weeks are required to negotiate 
and each individual must finance the moderate COMPTROLLER will be available and desires 
eost of his own campaign. Retaining fee pro- association with a progressive corporation of for 
tected by a refund provision as stipulated in our oe aeons on bol a — a 
agreement. Identity is covered and, if employed, rvision of controls relative to admin- 
grasemt peittion gretested. If you have cai istrative, finances, taxes and general manu- MANUFACTURING 
earned over $2,500, send only mame and address facturing problems. Age forty-five years, 
fer details. gentile protestant, married and _ university 
education. Exceptional references as to ability WA a gE fa ‘@) U S$ | Pea G 
R. W. BIXBY, INC. — a et gee agg 4 Management 
anc aintenance, 2 oO. hi Ave., 
276 Delward Bldg., Buffalo, N. Y. Chicago, Til. aeiangarclaeaione AND GARAGE USE 
MANAGEMENT ENGINEER—Very heavy ex- 
ae in —_— and factory management, Offered on favorable terms. 
oroug accounting training—natural me- ® © 
es Methods En ineerin Trainin gape gga experience and success An heen of your require- 
n vroduction planning and control—seeks men i i t 
g g g executive position. Best references, PW-456, : " cone bring details of 
Industries are seeking men able to apply ange yg and Maintenance, 330 suitable properties. 
the orderly procedures of Methods Engi- ee ee ee ee 
neering to reduce their costs and insure FRANKLIN SAVINGS BANK 
competitive standing. An expanding field 5 


is absorbing the services of men trained 


by us. Write for Booklet describing our OPPORTUNITIES 


home study training courses in Motion 






























































and Time Study, and Time Formula OFFERED—WANTED GREGORY 
Derivation. Group Training Courses avail- Selling Agencies—Sales Executives HI-GRADE 
able for Executives, Key Men and Super- Galeemen—AGGitions! Lines a 
viene. REBUILT 
Methods Eesinessi P . OPPORTUNITY WANTED wine 
ethods Engineering Council Extension . GENERATORS 
DAILY REPORT on new business available in me 
Wood and Franklin Sts., Pittsburgh, Pa. 48 states. Construction projects, industrial METERS, FANS, 
and commercial building, public works, all PUMPS, ETC. 
types of civil engineering construction re- We 
ported in proposed, bids asked, and contracts e 
awarded stages. Mailed daily for first class or @ Sell Always Dependable 
air mail, $10 per month, $1 additional for air —Economical— 
mail, Speeds up sales follow up. Write for @ Buy 
sample. McGRAW-HILL CONSTRUCTION @ Rent Ad 
DAILY, 300 W. 42nd St., New York, N. Y. Money-Back Guarantee 
@ Repair e 
y Ol ) FREE BULLETIN — GREGORY ELEC. CO. 
@ All Makes 
ea he 1606 South Wolcott Avenue 
STOCK list No. 737—24 pages, 8%x10%, classi . “formerly Lincoln Street” 





and Sizes 
fied illustrated saddle stitched. Write to $s CHICAGO 


The O’Brien Mchy. Co., 113 N. 8rd St., Phila- 
delphia, Pa. 


ONE ee ee IMMEDIATE DELIVERY 


Attractive Prices. Large Stock. New an 














All Guaranteed. Write for Stock List and Prices. Reasonably Priced 
V. M. NUSSBAUM & CO. Air Compressors—Conveyor Type Japan 
of 25 000 readers of BAC . FORT WAYNE, IND. Baking Ovens—Metal Washing Machines 
4 —Impregnating Equipment—Sheet Metal 
TORY MANAGEMENT Working Machines—Hydraulic Presses— 
s a { Sullivan & Buffalo Vacuum Pumps—Air 
Filters — Hydraulic Pumps — Kingsbury 
and MAINTENANCE. Crane Rejuvenation ™ Drillers — Anderson Tappers — Carton 
Sealing Machines—Overhead Conveyors 
V bl f | Cranes are very important —Paper Tube Machines—Wood Working 
Modernize with HIGH GRADE NEW Machines — Artos Wire Machines — Drill 
our pro ems O Pp ant saa ge pecan ~ ag: crates) Presses—Sand Blast Machines—Electro 
: per cent of new prices Platers—B & S Hand Screw Machines— 
management, production 7—20 HP 8—25 HP 9—50 Lathes — Millers —- Bench Conveyors — 
: . Grinders—Buffers—Slitter—Gas Furnaces 
and maintenance—business : pe ppteeiags i peo as Monons —Spray Booths—U.S.M.C. & Peerless Eye- 
e i at ° aS Om sae 9—50 let Machines—Conderser and Coil Wind- 
or individual — are dupli- NEW Allen a F2304 a ers — Steel Shelving — Factory Trucks — 
P 9—50 H Jum! Overhead Cranes—Electric Time Clocks— 
cated with other readers NEW. G. Ee oR 9510 Solenoid BRAKES, Electrical and Testing Equipment. Fac- 


tory & Tools. 


BUT — IRON & STEEL PRODUCTS, INC. This is a Partial List—Catalog on Request 
CHICAGO (Hegewisch Sta.), Ill. SOUth Chgo. 9430 ATWATER KENT MANUFACTURING COMPANY 


Still OTHER readers can “Anything containing IRON or STEEL” 4700 Wissahickon Ave. Phila., Pa. 
provide the solution of your 
problem if they know what 
it 1s! 

















A Complete Stock. ; Prompt Shipment. 
Tell them! Here! Through 3—500 KVA Wagner Transform- $910 00 
classified advertising in the ers, 60 cycle, 4000-460 volts — 


We Rewind, Repair and Redesign all Makes and Sizes. 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 
Write for Catalog No. 132-D 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
STATION M CINCINNATI, OHIO 


Searchlight Section of 
“Factory” — your business 
paper and theirs. 
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The \-T-E KLAMP-TITE SWITCH 


— Tbh 





BOLTED BUS BAR 


KLAMP-TITES are replacing troublesome conventional 
style switches. One chief reason is that KLAMP-TITE 
users are freed from maintenance and uncertainty. No 
break-downs during critical production periods. 





KLAMP-TITES are available in single and multipole 


standard types, indoor and outdoor, for hand or hook- 





stick operation. Capacity from 400 amperes upward in 


Representatives in a wide voltage range. 


Principal Cities SEND FOR DESCRIPTIVE BULLETIN No. 1136 





[-T-E CIRCUIT BREAKER CO., PHILADELPHIA, PA. 
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IT FLOATS THROUGH THE HOSE 
WITH THE GREATEST OF EASE 


A typical example of Goodrich improvement in rubber 


NLOADING a car of cement or 
any such bulk material used to 
require an expensive gang of laborers, 
who had to sweat and strain with heavy 
bags which cost money to make and 
fill, and more money to handle. A 
machinery manufacturer, searching for 
a more efficient way, invented a ma- 
chine to do the work. 
Propelled, under its own power, into 
a car of bulk material (no expensive 
bags necessary) this hungry little ma- 
chine picks up cement on a revolving 
disk, passes it through a “pusher” screw 
into the hose. The cement isn’t blown 
through with strong air currents; just 


enough air is drawn in to cushion each 
cement particle and let it float or be 
pushed along like a liquid. 

A large hose was needed, so light the 
machine could pull it around easily 
yet one that couldn’t kink or flatten 
out at sharp corners. A new problem 
for Goodrich but solved in the same 
way, by the same technical men, who 
each year make improvements in water 
hose, air hose, fire hose, conveyor belts 
and hundreds of other industrial rubber 
products. 

When you buy Goodrich rubber rolls, 
tank linings, belting, packing—you are 
buying products of this same Goodrich 


research which is constantly at work to 
develop new products for industry and 
make standard products better. No 
wonder Geodrich products keep your 
plant efficiency high, maintenance costs 
low. For greater value in the rubber 
products you buy, see your Goodrich 
distributor. Write us for his name if 
you don’t know him. The B. F. Good- 
rich Company, Mechanical Rubber 
Goods Division, Akron, Ohio. 


Goodrich 


aut du!’ {hr in RUBBEB 
wr” of” : 


Another story of Goodrich development work appears on page three 
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THE NEW QUARE DU AUTOMATIC, 


VERTICAL OPERATION MOTOR 

STARTERS PROVIDE COMPACT- 

NESS, CONVENIENCE AND ACCES- 

SIBILITY FOR BUILT-IN MACHINE 
TOOL CONTROL... 


Compact design, convenient arrangement for mounting, 
and accessibility of all parts for inspection or maintenance 
are important features in the selection of motor control for 
machine tool applications—particularly when the control 
is built into the machine. 
The new Square D automatic starters have vertical action 
with an “E”’ type magnet. This permits compact design, 
prevents accidental closing and eliminates all flexible con- 
nectors. The contactors and relays are mounted on steel 
plates with no wiring or live parts on back. The plates are 
flanged so as fo clear the screw-heads and can be mounted 
on flat surfaces without the use of spacers or mounting posts. 
For inspection or maintenance the entire movable con- 
tactor assembly swings forward, giving easy access to 
contacts and magnet coil. 
The illustrations show a six-unit machine for drilling, 
reaming and tapping automobile steering knuckle arms 
—equipped with automatic starters, reversing starters, CALL 
relays, limit switches and thermal overload protection IN A 


—all Square D. ; SQUARE D 
MAN 


























SQUARE J] COMPANY 


DETROIT- MILWAUKEE -LOS ANGELES 
SQUARE D COMPANY CANADA LTO. TORONTO, ONTARIO 
























A symbol of quality for any piece of equipment 
with which it is associated 





Machine tools must have "top notch" performance to have salability. 
Nobody is more aware of this fact than machine tool manufacturers. 
In a recent letter Consolidated Machine Tool states, "It is, of course, 
unnecessary to tell you that the use of TIMKEN Bearings throughout 
the drive and in the tailstock contributes materially to the accuracy, 
smooth operation and long life of these lathes." This statement is 
typical of the statements made about TIMKEN Bearings by other 





The Rock Island 


“Rockets” Roll On leading machine tool manufacturers. 
TIMKEN Beari 
hacen Since leading machine tool builders have learned from experience that 


Timken-equipped train 








TIMKEN Bearings "contribute materially" to performance—it is easily 
understood why 95% of all new heavy duty machine tool spindles 
are mounted on TIMKEN Bearings. When buying machine tools 
take a cue from leading manufacturers—specify TIMKEN Bearings. 





THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Manufacturers of Timken Tapered Roller Bearings for automobiles, motor 
trucks, railroad cars and locomotives and all kinds of industrial machinery; 
Timken Alloy Steels and Carbon and Alloy Seamless Tubing; Timken Rock 
Bits; and Timken Fuel Injection Equipment. 





